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Could this be your marginal well? 


If you're operating a marginal well, this illustration 
could be a portrait of that well. Close examination of 
your well logs may reveal additional zones of potential 
productivity and a chance for increased production— 
with the right acidizing or fracturing treatment 

Here, for example, are three adjacent oil-saturated 
intervals within a single section. They have dissimilar 
porosities, permeabilities, and acid solubilities. Pro- 
duction from any one interval would not pay out; 
from two would be marginal, but from all three would 
make a good commercial well 


The problem is to devise a treatment, economically 


feasible, that would stimulate all three intervals to 
maximum production. It’s not an easy task, but Dowell 
engineers are doing it every day 

Dowell is the only service company with twenty 
six years experience in oil well stimulation work 
And Dowell has the wide assortment of chemicals, 
additives, and temporary plugging agents required to 
tailor treatments for practically any formation 

Have any marginal production? Let your Dowell 
engineer help you check your well records for addi- 
tional production possibilities This is a good time to 
take another look at your stripper wells. Dowell, 
Tulsa, Oklahoma 
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THREADING* AND FINISHING 
Provipes utmost UNIFORMITY 


*Grandpa could put a darn good 
thread on a buggy axle but it 
wouldn’t pass inspection here. 
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ROD END 


ecoim LARGEST, MOST MODERN SUCKER ROD PLANT 
in the Oil Industry! 


In machine operations, repetition contributes to fatigue . fatigue 
impairs judgment . . . and operator judgment of a high order is 
requisite to Norris’ high standards in sucker rod production and 
acceptance. So .. . the repetitive chores are handed to tireless 
machines and electronic controls. 


In this method of machine-finish and threading of Norris’ sucker 
rods the latest and best in American technology from machine man- 
ufacturers is combined with our own engineering experience and 
developments to make these operations virtually fully automatic 
Thus, operators supervising the work in process, can spend most 
of their time, effort and ability inspecting, gauging and testing 
affording multiplication of inspection to assure the highest quality 
in Norris sucker rods. Specify Norris when buying sucker rods 
and join the trend to the Number One rod! 


W. C. NORRIS, MANUFACTURER 
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The Case of the Disguised Depreciation 


When you get right down to realism you find that profits are pretty watered 
and capital expenditures are as much inflation as modernization. 

There’s quite a how] about accelerated depreciation in Washington, D. C., 
where politicians are economists and economists believe in blue fairies. That 
wouldn't be so bad if they didn't keep us fooled, too. If we don't view our financial 
statements with a cynical eye we could get taken for a disappearing-profit ride. 

Actually in the petroleum industry, funds get into the profit column that should 
be charged to depreciation, and money for capital expansion includes substantial 
sums to make up what a company should be able to supply with depreciation 
deductions. 

You've probably read about the lathe that cost $12,000 in 1942 and required a 
million and a quarter dollars of sales for the company to replace. This works in 
the petroleum industry, too. 

Standard of Indiana bought a $19,000 pipe bender in 1927 for its Whiting 
refinery. Today it costs $72,000 for a modern tool to replace it. To earn enough net 
profit to replace the bender, Standard has to sell $975,000 worth of products, not 
counting gasoline taxes. 

The Magnolia Oil Company's controller department worked out this problem 
as another example: An average oil company built a new 80,000-bb! tank in 1928 
at a cost of $23,000. When the tank had to be replaced in 1957, the $23,000 set aside 
for that purpose wasn't nearly enough. Inflation and improvements put the tank 
at $110,000 — an increase of $87,000. 

The average oil company had an average margin of 9.7 cents profit on a 
dollar of sales, so to get the extra $87,000 for the tank it had to use all the profit it 
earned on nearly $900,000 worth of sales. That would be 7 million gallons of 
gasoline. 

Give those figures on depreciation and profits and capital expenditures an- 
other look. If we don't get some realism into our accounting, we'll go broke, before 
we even realize that our profits are invisible behind that flimsy facade. 

Either the write-off period should be freely chosen by the company or replace 
ment should be substituted for original cost as a basis for amortization. Otherwise 
depreciation means little for all practical purposes. Your replacements look like 
expansion and your depreciation looks like profits. 

It's your government — do you think you could get the idea of sound depre- 
ciation practice over to your congressman and senators? Let's quit fooling 


ourselves. 
Ernestine Adams 
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Congrats and $25 to R. W. WARING, 511 Oil & Gas Bidg., Oklahoma City. 


NO. 1 BAREBACK 








, «Stripper well” **: 


Oil and gas ..so vital to the world’s economy .. is destined for an upturn in demand 
in coming months, according to the nation’s leading oil men 


Lone Star, aware of its obligation as the oil country’s steel mill .. has completed its 
new stretch-reducing mill for making API tubing and casing. Another step in our 
program to serve Joe Roughneck on the double. For API quality casing, tubing and 
line pipe .. Joe can depend on Lone Star. 


aw 
& 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


TEEL 


COMPAN Y 

L S EXECUTIVE—SALES OFFICES 

W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 

S 912 Republic National Bank Building, Dallas, Texas 

Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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HUNDREDS of *“‘Oilwell"’ woterflood pumps have pumped HUNDREDS OF MILLIONS of gollons with only routine maintenance. 


Let us help you plan for 
WATERFLOODING! 


HERE’S nothing particularly new about waterflood- 

ing. “Oilwell,” for example, has been building pumps 
for the purpose since 1927. Nevertheless, more and more 
new waterflooding practices are being uncovered every 
day, and it’s good business to keep informed on the 
situation. 

You'll find a real storehouse of practical experience 
tucked under the hat of your “Oilwell” representative. 
He gets around and understands the basic problems en- 
countered in current waterflooding practices. Needless 
to say, he’s more than willing to discuss them with you. 

And, naturally, he’s in the very best position to talk 
about the outstanding line of “Oilwell” Plunger Pumps- 
available in a great range of displacements, working 
pressures, gear ratios, and fluid-end materials. He can 


Oil Well Supply 


Division of 


RADE MARK 


also help you select automatic controls, metering equip- 
ment, prime movers and manifolding materials 

Of course, you'll want specialized engineering assist- 
ance in installing any waterflood project. But during the 
planning stages it’s good common sense for you to capi 
talize on our wide experience and take advantage of our 
time-proven services. 


OIL WELL SUPPLY 


DIVISION UNITED STATES STEEL CORPORATION 


CALGARY, ALBERTA 
COLUMBUS, 0 
HOUSTON, TEXAS 
LOS ANGELES, CALIF 


Executive Offices—DALLAS, TEXAS 
Export Office— 
30 ROCKEFELLER PLAZA 
NEW YORK 20, W. Y. 


Area Offices— 
CASPER, WYOMING 
DALLAS, TEXAS 
TULSA, OKLA 


United States Steel 





Petroleum Profile 








“WE'D be in the same economic situ- 
ation if we weren’t importing a drop 
of oil,” said the man. 

The interviewer stopped, asked for 
a repeat and got it... 

Raymond L. Tollett can always be 
depended upon for a fresh approach. 
He goes past all the tired ideas and 
worn cliches, and heads for untrampled 
ground. He did give some orthodox 
reasons for his statement. 

“Producers would be selling more 
oil but at a lower price.” 

He explained this by saying posted 
field prices would probably be down 
25 to 50 cents a barrel if major com- 
pany buyers were not saving on raw 
material costs through importing 
either their own or purchased foreign 
crude. “The industry,” he maintained, 
“is not exempt from fluctuations in the 
general economy.” 

His second reason was: “Excess re- 
fining capacity was built up deliberately 
and with government support.” Then: 
“Natural gas took a big part of the 
heavy oils market.” 

He added: “When you have as large 
a demand for crude oil as this country 
does, a two percent change can cause 
trouble. It’s not oversupply, anyway, 
it’s abundant supply.” 

This tells you one thing about the 
president of Cosden Petroleum Cor- 
poration, Big Spring, Texas. He isn't 
run-of-the-mill. 

When he was only two, his father, 
an oilfield worker, moved the family 
from Cotton County, Oklahoma, to 
the early boom field of Burkburnett. 
Ray grew up in North Texas oilfields, 
his family eventually settling in Wichita 
Falls. From the time he was 11 years 
old, he worked outside of school. First 
he was a newsboy; at 12 he got a job 
at Western Union as a messenger, and 
by the time he was 15, he was driving 
a team and later a truck in the oilfields. 

Combine abundant energy with Ray 
Tollett’s incisive mind and you have a 
part time roustabout graduating from 
Wichita Falls high school as president 
and valedictorian of his class in 1925. 
When he won a scholarship to Cline’s 
Commercial College, he went to school 
in the morning, worked in a clothing 
store in the afternoon and in a theater 
in the evening. 

His first office job was with Pan- 
handle Refining Company. Less than 
two years later, he was head book- 
keeper of the (Clint) Murchison Oil 
Company, reading law and taking an 
extension course in accounting. 

At the age of 24, he had been ad- 
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RAYMOND lL. TOLLETT, 


President 


Cosden Petroleum Corporation 


mitted to the Texas State bar and a 
year later licensed as a Certified Public 
Accountant. Working for Fain-Mc- 
Gaha at the time (Murchison had 
moved to Dallas) he opened an office 
for spare time practice with his em- 
ployers’ blessing. Unexpectedly he got 
into his next job. 

A client wanted to join the Federal 
Bureau of Investigation and Tollett 
completed the examination to learn the 
ropes. He was offered a job and ac- 
cepted. Two and a half years of inten- 
sive work and wide travel with the FBI 
was ended in 1939 when Tollett left to 
become secretary-treasurer of Wrights- 
man Oil Company and two years there- 
after joined Cosden Petroleum Cor- 
poration in the same post. The Cosden 
firm had gone through bankruptcy and 
it needed someone like dynamic young 
Tollett to pull it back to its feet. In 
1940, he first became executive vice 
president and then president later that 
year. 

He closed the elaborate offices in 
Fort Worth and moved everything to 
the Big Spring refinery. Not until 1956 
did he move the general offices to a 
new Cosden building in town. 

Cosden’s exceptional growth has 
been one reward of Ray Tollett and his 


staff. When he went with the company, 
shareholders’ equity was $3 million; in 
1957 it was $33 million. In his first year 
as president, the company lost $50,000 
and paid no dividends; in 1957, it made 
$6 million and paid out $2% million 
in dividends. 

“A professional manager,” is the 
title Mr. Tollett gives himself. The 
company has widespread ownership, 
and Tollett has the third largest single 
interest, which is less than 2 percent. 

“I've got plenty of bosses,” he laughs, 
“seven directors, 8000 stockholders, 
900 employees, the bank... .” 

Asked if he were going into foreign 
operations, he said, “We need more 
money than we can generate to expand 
our plant and production right here.” 

A daughter by Tollett’s first mar- 
riage and her three children live in Tuc- 
son, Arizona. He has two sons and a 
daughter by his second marriage. 

There’d be no space for anything 
else if we listed all of Mr. Tollett’s 
affiliations. He not only keeps up with 
his community, and petroleum indus- 
try organizations, he belongs to ac- 
counting associations, to Former FBI 
Agents, is director of two banks, etc. 
He needs to be a dynamo to get around 
to all his work and activities. 
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LONGER, MORE PROFITABLE ROLLER LIFE—THE RESULT 
OF CONTINUOUS IMPROVEMENT OF CATERPILLAR PARTS 


Cat “SOO” Track Rollers for D8s now have 


increased rim size for greater strength 


A ceaseless search for ways to im- 
prove parts performance goes on at 
Caterpillar. Engineers are constantly 
striving to make each machine part 
do its job better, longer and more 
economically. The payoff for the 
customer is the steadily improv- 
ing performance of Cat machines 
on the job. 


New “500” Track Rollers for Cat 
D8 Tractors, for example, have been 
redesigned to better resist wear and 
breakage on the tough jobs. The 
roller rim has been thickened 12% 
in its critical area; the flange is 40% 
wider. The new design prevents roll- 
over and bending of the outer flange 
under severe side hill loads. 


All Cat roller rims are designed so 
that treads and flanges may be eco- 
nomically rebuilt by automatic weld- 
ing—a feature which results in big 
savings over the life of a tractor. 

But that’s only part of the story. 
Matchless Caterpillar quality starts 
with selection of Extensive 
testing in Caterpillar metallurgical 
laboratories eliminates all but the 
finest quality steel before roller man- 


steel. 





CAST IRON 
BRONZE FORGED cast IRON 
BUSHING RIMS 
BEARING HUB 


FORGED 
SHAFT 














ROLLER CROSS SECTION of Cat “500” 
Track Roller shows rugged construction. 
Roller shafts are forged for controlled 
grain structure, maximum toughness and 
to permit superior heat treatment. Wear 
surfaces are hardened to a depth of at 
least 3/32”, leaving a tough, strong core 
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| 12% THICKER 














ADDITIONAL MATERIAL on new D8 


roller rim is shown by dotted line, above 
Thicker, stronger flanges give greater wear 
resistance and a longer productive life 


ufacturing begins. Further tests (61 
in all) are made at every stage of 
production. 

Cat roller rims are made 
forgings to insure maximum strength 
and uniformity. They are bored and 
given a controlled heat treatment pro- 
ducing thick, file-hard wear surfaces; 
the remainder is left tough to resist 
shock damage. 


from 


These rims are shrunk onto cast- 
iron hubs of high compressive 





SERVICE TIP 
Ask your Caterpillar Dealer about 
the additional economies provided 
by 500-hour lubrication periods. 











TOUGH JOBS, like the one pictured 
above, play havoc with any but the best 
track rollers. Here's what happened on 
an actual job: New Cat rollers were in 
stalled on the right side of a tractor; an 
other brand of rollers on the left 
After 668 work hours, seals and bearings 


side 


NFORMATION ON 
EE RE 


A 


strength and then center welded. This 
prevents bore distortion and separa- 
tion. Automatic precision machines 
finish-bore the roller assemblies 
Careful inspection guarantees uni- 
form quality. 


Similar Caterpillar quality is built 
into track roller bearings and shafts, 
too. A special bronze alloy is used 
in Cat bearings to support extra- 
heavy A cast-iron bushing 
with high compressive strength en- 
closes the bearing. 


loads. 


There is only one way to get maxi- 
mum production—the production you 
paid for—from your equipment. Keep 
your big, yellow machines on the job 
by using only constantly improved 
genuine Cat parts. Your Caterpillar 
Dealer has full information about the 
new Cat “500” Track Rollers and 
all the other quality Caterpillar parts 
See him today. 


Caterpillar Tractor Co., Peoria, 


Illinois, U.S.A 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks 
of Caterpiliar Tractor Ce 


of two of the other brand rollers failed 
They broke up and were from the 
roller shell. The Cat rollers showed 
normal wear and the $00-hour lubrication 
proved its value. Owners everywhere are 
proving that it pays to standardize on 
Caterpillar —equipment and parts 


lost 
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They Tell Stockholders 


Some of the most interesting reading about the oil in- 
dustry is found in annual reports and in reports of company 
officers to stockholders at annual meetings and when divi- 
dends are sent out. We have chosen three highlights that 
were in pamphlets sent to stockholders recently. 


From Socony Mobil Oil Company: 

“We Help Meet Growing Gas Demand. Natural gas is 
competitive with some petroleum products, to a greater de- 
gree than most people realize. The outlook for natural gas 
demand is of considerable interest to us. Our company’s 
estimated domestic natural gas reserves are more than 10 
trillion cubic feet and last year we produced one billion 
cubic feet a day. 

“Since 1946, natural gas consumption in the United 
States has more than doubled. We expect that by 1967 it 
will be about half again as large as last year. By then it will 
be supplying 27 percent of this nation’s energy compared 
with 13 percent in 1946. Petroleum, by comparison, will 
be supplying 43 percent.” 


From The Texas Company: 

“Double Taxation on Dividends. Congress may take some 
action to reduce tax rates or to make reforms in the over- 
all tax structure. Therefore, it may be timely to bring to 
the attention of our lawmakers the desirability of eliminat- 
ing double taxation on dividends. 

“With the corporate tax rate of 52 percent and the aver- 
age individual taxpayer paying taxes of at least one-third 
of his gross income, not more than 32 cents out of each dol- 
lar earned by a corporation can stay with its stockholders, 
even if the corporation pays out every cent it earns. This 
means that, even if no funds are reinvested for expansion, 
a corporation must earn about $3.13, before taxes, for each 
dollar of “take home pay” for its stockholders. Such a confis- 
catory tax structure is detrimental to the national economy 
and must be modified if our country is to continue to have 
steady capital expansion and increased producivity and 
employment.” 


From Continental Oil Company: 

“Anti-Trust Charge. You have probably read in the 
newspapers about the indictment on May 29 of 29 oil com- 
panies, including Continental Oil Company, by a federal 
grand jury at Alexandria, Virginia, charging violation of 
the anti-trust laws. No individual defendant was named. 

“The wholly unfounded indictment specifically charged 
these companies with conspiracy to fix prices of gasoline 
and crude oil. 

“It must be remembered that the indictment is simply a 
statement of charges, which we know is incorrect. We stand 
ready to present our case and are certain that the complete 
innocence of Continental Oil Company will be established 
in the American courts. 

“As a customer for petroleum products, you are cer- 
tainly aware of the fact that there is seldom if ever com- 
plete uniformity of prices for gasoline. There are various 
standards of quality and price. At those stations where 
prices are fairly uniform you can be sure that this is the 
best evidence of competition at work. 

“Under normal marketing conditions — where a ‘price 
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war’ is not underway—a single station operator would 
only raise the price of gasoline beyond that of his competi- 
tors at the risk of losing much of his business. Neither can 
he undersell his competitors very much unless there is a 
genuine economic justification for the decrease. He might 
gain some business for a few hours, but the same economic 
justification will permit his competitors also to lower the 
price. 

“Competition, and competition alone, sets the price of 
gasoline. 

“The price of gasoline today, as compared with other 
cost-of-living items, is truly a bargain. A major contribu- 
tion to the increase of gasoline prices during the past 33 
years has been the advance in gasoline taxes, a factor not 
known or made understandable to the public at large. Since 
1925, these taxes— including federal, state and local — 
have increased more than 320 percent. Figures compiled by 
the United States Consumer Price Index show how little 
gasoline prices have increased since 1925, as follows: 


Gasoline (without taxes) 7.4% 
Gasoline (including taxes) 37.2% 
Clothing 66.9% 
Meats, poultry and fish 138.8% 
Cereals and bakery products 89.3% 
All food items 83.6% 
All items 64.4% 


“We welcome the opportunity this indictment affords, 
because it is our firm conviction that it results from a grave 
lack of understanding of the forces of economics and com- 
petition in the oil industry. By explaining our complex op- 
erations in detail before a court of law, where the rules of 
evidence will permit an impartial and unbiased examina- 
tion of the facts, we are confident that Continental Oil Com- 
pany will be completely vindicated.” 


Hallanan Awarded Degree 


Walter S. Hallanan, Plymouth Oil Company president, 
was presented the honorary degree of Doctor of Laws by 
Waynesburg College at its one hundred seventh commence- 
ment this spring. 

In extending recognition to leaders of basic American in- 
dustries, the college board selected Mr. Hallanan as the 
man most representative of the oil business. Others simi- 
larly honored at the exercises included Benjamin Fairless, 
president of the American Iron and Steel Institute; William 
P. Snyder, president of Crucible Steel Company, and Mark 
W. Cresap, president of Westinghouse. The degrees were 
conferred by Dr. Paul R. Stewart, president of Waynesburg 
College. 

Dr. Stewart reported that after canvassing the leadership 
of the petroleum industry, the college’s board of trustees 
decided that Mr. Hallanan, as president of Plymouth Oil 
Company, one of the largest and most successful indepen- 
dent oil companies, and as chairman of the National Petro- 
leum Council, best typified “the character of forward-look- 
ing leadership that has caused the petroleum business to be 
recognized as indispensable to the national welfare and 
security.” 

(On July 6, Mr. Hallanan suffered a heart attack. He is 
reported to be recovering satisfactorily. ) 
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Promising Foreign Areas 


Since we began our Foreign Areas of Promise with Vene- 
zuela last November, we have received a number of letters 
showing interest in the series. You may be interested in 
some of these comments. 

x & 

“I sincerely want to congratulate you and your staff for 
such excellent contribution to the knowledge of the oil 
picture of Venezuela. I will keep said issue as a source of 
current information on Venezuela.” 

Carlos Perez de la Cova, Minister of Mines & Hydrocar- 
bons, Caracas, Venezuela. 

ww x 

“The Petroleum Engineer dedicated to Venezuela con- 
tains a wealth of information about the industry, and as far 
as we can see, all very accurate. You deserve sincere con- 
gratulations.” 

F. J. Lara, Director, Embassy of Venezuela, Washing- 
ton, D. C. 

ws 

“I want to congratulate you on your current issue of your 
publication featuring Venezuela. I thought I was familiar 
with developments in that country, but your articles show 
I am twenty years behind. 

“As is always the case of your work, the subject is 
beautifully and expertly handled.” 

Roy M. Johnson, Ardmore, Oklahoma 


“” “+ 5 
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“The Peru Number just arrived and it is excellent. You 
have done a splendid job in boosting the prospects of these 
countries — specially the latter two — Colombia and Peru.” 

E. Ospina-Racines, Consulting Engineer, Bogota, 
Colombia. 

x wr 

“Our copy of the April issue of the ‘PE’ arrived several 
days ago and I have had an opportunity to read it. You cer- 
tainly are to be congratulated! I would say that it was the 
work of genius to dig up such a number of good articles on 
the subject.” 

Douglas Fyfe, Compania Peruana De Petroleo “El 
Oriente” S. A., Lima, Peru. 


“I must write to congratulate you on the excellent num- 
ber on Colombia produced by The Petroleum Engineer. You 
seem to have managed to produce a very interesting selec- 
tion of articles touching on a wide variety of subjects. I did 
not think that it suffered anything in comparison with the 
number on Venezuela.” 

R. H. T. Hingston, Shell Condor, S. A., Bogota, Colombia. 

“The April issue is really very well done and gives very 
interesting information on Peru.” 

J. E. Rassmuss, Consulting Geologist, Lima, Peru. 


“I enjoyed indeed reading your April number of The 
Petroleum Engineer. Dedicated to Peru, this number has 
articles on the geology of that country and its problems 
which are excellent. You could not have found better au- 
thorities for your material than Dr. Ruegg, Dr. Rassmuss, 
and others of equal knowledge and experience in their 
fields. ; 

“I should mention that your February number, dedicated 
to Colombia, was as excellent and enlightening as this last 
one. You present a wealth of up-to-date information, reports 
and statistics all of which are invaluable to anyone follow- 
ing the petroleum development of the potential of these 
South American lands. 

“Having spent many years exploring the geology and 
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geologic structures of South America, I happen to be very 
familiar with the countries and some of the authors of 
your articles. Accept my congratulations for an excellent 
job of editing and presentation of valuable and interesting 
material.” 

Victor Oppenheim, Oppenheim and Briscoe, Dallas, 
Texas. 


“I should like to thank you for the fine article on Colom- 
bia which recently appeared in your publication. It was of 
considerable interest to us.” 

R. F. Alexander, Geophysical Services, Inc. 

WwW W 

“You are to be congratulated on such a fine presentation 
of petroleum operations.” 

Victor Andrad, Ambassador of Bolivia. 


Sales Up 

Business for 1958 is sky-rocketing at OTM Corporation, 
Houston manufacturers of flanges and fittings. Number of 
orders booked for the first four months of 1958, in compari- 
son to the first four months of 1957, is up 25 percent. 

To keep up with the tremendous percentage-hike in 
orders, production at OTM Corporation has also been on 
the up-grade. Over 5 percent more material has been manu- 
factured at OTM’s plant during 1958 than was produced 
in the corresponding four-month period of 1957. 

“Our business is good and it is getting better, and we of 
the OTM Corporation intend to see it improve even more,” 
said Kenneth H. Bradshaw, vice president and general 
manager of OTM Corporation. “We put on two shifts in the 
shipping department during the month of April, this being 
done for the first time in the history of the business.” 

Another oil supply company, Merla Tool Corporation, 
Dallas, Texas, has just completed the most successful fiscal 
year of business in its 24-year history. The firm has had a 
steady year by year business increase. 

Officers believe that with constructive instead of destruc 
tive thoughts in business discussions, the cycle of “depres 
sion” can be slowed down, stopped, and motion reversed. 

Because they are demonstrating a company can buck the 
trend, we congratulate these two companies. 


Look It in the Face 


What the public thinks about us isn’t often something to 
shout about but we’d better face the facts. 

To find out the public opinion of its own company, Stand- 
ard of California regularly enlists the services of a polling 
organization. After presenting results in the May 1958 
issue of The Standard Oiler, a series of articles is being pub- 
lished to refute some complaints of the public. 

Here are some results: 

1. 44% like the company; 43% are neutral, 13% dis- 

like it. 

2. 36% think the company is too big and powerful. 

3. 20% think company is too large to best serve the 

public. 

4. 39% think the company’s prices are too high. 

5. 43% think the company is a monopoly. 

If your company hasn't had a similar poll, it is about time 
you did. We’re never going to lick adverse public relations 
unless we know what we have to face. 
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Sun Oil, Mathieson Plan 
Venture 

Sun Oil Company and Olin Mathie- 
son Chemical Corporation have an- 
nounced plans to form a joint company 
to produce 73,000 tons of urea a year. 
Urea, a chemical used in chemicals 
manufacturing, fertilizers and cattle 
feed, is a derivative of ammonia, which 
Sun has been producing since 1956. 
The proposed urea plant would be at 
Sun's Marcus Hook, Pennsylvania, 
refinery. 


NSPE Opposes Federal 
Scholarships 

Large-scale undergraduate scholar- 
ships meted out by the government, as 
proposed in a compromise Federal aid 
to education bill, will be injurious to 
the nation’s technological progress, 
protests the National Society of Profes- 
sional Engineers. The society warned 
in a telegram to Congress that a mas- 
sive Federal undergraduate scholarship 
program would only hinder the prog- 
ress made by engineering educational 
institutions. While the emphasis on 
future training of scientists and engi- 
neers is commendable, such a plan 
would impose a serious burden on fac- 
ulties and facilities of our colleges and 
universities and delay progress by plac- 
ing stress on quantity rather than 
quality. 


42% Pipeline Tax Erased 

President Eisenhower has signed the 
Tax Rate Extension Act of 1958 which, 
in part, removes the 42 percent tax 
on transportation of oil by pipeline 
effective August 1. Since there is no tax 
on gas transportation, the elimination 
of the tax is expected to improve the 
competitive position of oil as related to 
gas. It is also predicted that oil pipelin- 
ing will reap certain advantages over 
trucking and barge carriers. The ICC 
assumes that the 442 percent savings 
will be passed on to oil shippers. 


BofM Looks at Shale 


Union Oil of California announced 
plans to close down operations at its 
three-year-old Grand Valley, Colorado, 
shale plant to permit analysis of tech- 
nical information gained. Company of- 
ficials indicated that the 750 bbl per 
day shale oil plant research had also 
produced operating data that was 
“quite a bit ahead of our economic 
analysis.” They claim that a 25,000 bbl 
per day plant is feasible and could de- 
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liver to Pacific Coast markets semi- 
finished products at prices now posted 
for such crudes. 

U. S. Bureau of Mines Director M. 
J. Ankeny indicated the plant’s shut- 
down may lead to the reopening of 
B of M’s own Rifle, Colorado, plant. 
He stated that “we didn’t want to op- 
erate the Rifle plant as long as private 
industry was in the same area... our 
position may be changed by this de- 
velopment.” 


British Columbia CPA Opened 


A British Columbia division has 
been established by the Canadian Pe- 
troleum Association. CPA General 
Manager John W. Proctor stated that 
“extension of the association’s services 
to the Pacific Coast province is a logi- 
cal and necessary step as British Co- 
lumbia’s position as one of Canada’s 
important natural gas and oil produc- 
ing areas becomes more firmly estab- 
lished.” T. W. G. Thomson, vice presi- 
dent and manager of Texaco Explora- 
tion Company has been elected chair- 
man of the division’s 10-man board of 
directors. 


Pemex Asks Price Hike 

Head of Petroleos Mexicanos, An- 
tonio Bermudez, has asked for a 30 
percent increase in prices of products 
in an attempt to solve the national 
oil monopoly’s financing problems. 
Mexico has cut its imports from 57,000 
bbl in May 1957 to 16,500 bbl in May 
1958. The Pemex official expected the 
imports will end soon. Only problem 
yet unsolved is financial. Pemex now 
owes $55,200,000 and admits it will 
need financing for continued growth. 
Mexican economists are studying pos- 
sibility of raising prices on gasoline 
and oil (one third U. S. price). 


NLRB Rules Go Offshore 


Jurisdiction of the National Labor 
Relations Board has been extended to 
employers operating on the continental 
shelf because of a new ruling involv- 
ing Continental Oil Company. The 
board ruled its regulations are in force 
in this area by virtue of the Outer Con- 
tinental Shelf Lands Act. A boat serv- 
ice, which had contracted its services 
to Conoco on offshore drilling rigs, 
contended the Act did not embrace 
commerce within an area under the 
jurisdiction and control of the U. S. 
In the decision, NLRB told the service 
to stop interfering with unionization 
activities of its employees. 


West Coast Import Quotas 
Revamped 

Importers of crude oil into the West 
Coast area have been asked to “move 
over” in order to make way for eight 
new companies in the voluntary con- 
trol program. A reduction, averaging 
6.3 percent, affects 16 companies. Ac- 
tual cuts are not expected to run as 
high, since West Coast importers have 
been below allowed quotas in recent 
months. Total daily quota is 221,000 
bbl per day. In the first five months of 
this year, importers brought in only 
157,000 bbl per day. 


Hancock Sale Talk Stops 
Leaders of Hancock Oil Company 
of Los Angeles, California report that 
discussions regarding possible purchase 
by an un-named eastern oil company 
have been terminated. The company 
had previously announced that a sale 
was being considered, The talks began 
shortly after Hancock’s Signal Hill re- 
finery experienced an $8,000,000 fire 


Jersey to Buy Humble Stock 
Standard Oil Company (New Jer- 
sey) has filed its intention to acquire 
the outstanding minority interest in 
Humble Oil & Refining Company. Jer- 
sey already owned 88.2 percent of 
Humble’s stock. Announcement of the 
proposed stock exchange (five for 
four) on July 2 caused Humble stock 
to jump in price from 55 to 68, a gain 
of 13 points in the one day. Humble is 
the biggest oil producer in the U. S. 


Iraq Oil at Pre-Suez Rate 

Iraq Petroleum Company has suc- 
ceeded in restoring the pre-Suez flow 
of oil to the Mediterranean. Managing 
Director G. H. Herridge states that oil 
from Northern Iraq is again flowing to 
Mediterranean terminals at a rate of 
25 million tons per annum. Flow was 
cut off in November 1956 by the de- 
struction of pumping stations in Syria. 


Cities Service Outlets to Cosden 

Retail marketing outlets belonging to 
Cities Service Oil Company in the Dal- 
las-Fort Worth, West Texas and eastern 
New Mexico area have been acquired 
by Cosden Petroleum Corporation, Big 
Spring, Texas. The transaction in- 
cludes purchase of both bulk outlets 
and service stations. R. M. Johnson, 
vice president of sales for Cosden, esti- 
mated the acquisition would increase 
its branded distribution by 30 percent. 
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ROPE 
TRICK 


Most amazing are the myriad tricks per- 


formed by modern wire rope 


It lifts you from street level to sky 
scraper heights in seconds hoists 
stone from quarries helps build the 
highways, supports the giant suspension 


bridges over which you drive 


But this giant could not serve you 
until its muscles were made more flex 
ible protected against friction, rain 
mud, even underwater service. Petro 


leum research solved these problems 
I 


with a unique lubricant 


This kind of research. in which 
Texaco is a leader, provides benefits in 
swiftly built highways, great dams, tall 
buildings, giant bridges progress on 


many fronts /o Serve you. 


TEXACO 


Progress...at your service 
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Tankwagon Prices Up 

Higher and firmer wholesale prices 
for gasoline were noted in most sec- 
tions of the country in late July. In 
eastern U. S., Esso Standard initiated 
a boost at the tankwagon level in its 10 
state marketing area. Gulf Oil followed 
in New York, New Jersey, and Con- 
necticut with 0.2 to 2.0 cent increases. 
Standard of Indiana led off higher 
prices in the Midwest by hiking the 
market in seven states. On the West 
Coast, first increases were made in the 
Los Angeles area on the July 4 week- 
end. All West Coast prices are reported 
firming up at the retail level because of 
lower inventories. 


Albertans Reap Oil Payments 

While most Americans face more 
taxes, citizens of Alberta, Canada, will 
be receiving $17.50 a week for the rest 
of the year as their share of oil royalties 
received from oil production in the pro- 
vince. Royalties from producers during 
the current fiscal year ending March 
31 will hit $30,000,000. Two-thirds of 
this amount will go into the treasury 
and the rest will be distributed to Al- 
bertans. On the other hand, Alberta 
levies 10 cents a gallon retail gasoline 
tax and an amusement tax. 


Iran, Mexico Look for Money 

An open invitation to U. S. oil com- 
panies to aid in the economic rehabili- 
tation of Iran has been issued by Shah 
Mohammed Reza Pahlavi. The young 
ruler called on American private capi- 
tal because of its “bold, imaginative 
measures.” The Shah pointed out new 
and more favorable laws now existing 
in his country for oil opportunities. 
Two important agreements have re- 
cently been signed, one with AGIP, an 
Italian company, and with Standard of 
Indiana. 

In Mexico, national leaders are again 
advocating the implementation of for- 
eign capital to give Pemex, the national 
oil company, enough funds for future 
growth. Business groups within the 
country, however, have been opposing 
the suggestion that U. S. capital be 
asked. In an attempt to help its own 
situation, Pemex has almost doubled 
prices on most of its petroleum 
products. 


States Increase Flow 

August permissible oil production in 
major producing Southwestern states 
was raised substantially for the first 
time in several months. Texas Railroad 
Commission authorized prorated wells 
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to operate 11 days — two more than in 
July. This lifted allowables to 2,977,- 
211 bbl per day for August. This is the 
highest flow since January but still a 
million barrels less than in the Suez 
crisis. All witnesses at the RRC hear- 
ing July 17 favored sharp increases — 
one refiner asking for a 14-day flow. 

In New Mexico, Oil Conservation 
Commission raised August allowable in 
the southeastern part of the state to 35 
bbl per day per well — two higher than 
in July. In the Northwest wells will be 
allowed 51 bbl per day during August. 

Louisiana’s Conservation Commis- 
sion set the monthly allowance at 
815,000 bbl per day, an increase of 
55,000 bbl per day over the previous 
month’s permissive flow in prorated 
fields. 


Voluntary Program Upheld 

A bench opinion by a federal judge 
in Washington, D. C., has upheld the 
voluntary oil imports program and 
denied a motion by Eastern States Pe- 
troleum & Chemical Corporation for 
an injunction against use of the Buy 
American Act to suspend its military 
fuel contracts because of the com- 
pany’s non-compliance with the pro- 
gram. Attorneys for Eastern States in- 
dicated that an appeal would be made. 
The judge dismissed the company’s suit 
“on its merits.” 


Indonesia Asks Shell’s Return 

Government of Indonesia has invited 
Shell Oil Company to resume its 
operations in East Borneo, assuring 
that there is no longer any threat of 
rebel attack. Shell closed its 50,000 bbl 
per day refinery and evacuated em- 
ployees’ families from East Borneo be- 
cause of rebel air attacks in the area. 
The government is reported to be 
“cleaning up” rebel action and is as- 
suring a complete and early loyalist 
victory. 


Conquest for Oil? 

Oil industry public relations shows 
its raggedy condition in the Mideast 
crisis. For instance, a Socony stock- 
holder — a teacher at Smith College — 
wrote President Nickerson saying he’d 
rather never get another cent from 
Socony than to have the government 
intervene to protect American oil in- 
terests. Socony’s president, of course, 
agreed. 

If there had been oil in Korea, a lot 
of people would have blamed that for 
the war there. The Mideast crisis is on 
the intangible side — best guess is that 
we'd been pushed around until we ran 
out of cheeks to turn. 





Meetings 





Aug. 14—API OIC Steering Committee, Woal- 
dorf-Astoria Hotel, New York City. 

Aug. 18-20—ASME, Heat Transfer-AIChE 
Conf., Edgewater Peach Hotel, Chicago, Ill. 

Aug. 25-27—Appalachian Gas Measurement 
Short Course, University of West Virginia, 

iantown, W. Va. 

Sept. 3-5—API Oil Information Committee, 
Hotel Statler, Boston, Mass. 

Sept. 4-5—AIME, second international congress 
on air pollution, Statler Hotel, New York City. 

Sept. 7-12—American Chemical Society, fall 
meeting, Chicago, Ill. 

Sept. 9-12—10th National Chemical Exposi- 
tion, Chicago section of the Ameican Chem- 
ical Society, International Amphitheatre, 
Chicago, Ill. 

Sept. 10-12—Mid-Continent Oil & Gas Assn., 

i-Alab annual, Buena Vista 





Hotel, Biloxi, Miss. 

Sept. 10-12—National Petroleum Association, 
56th annual meeting, Traymore Hotel, Al- 
lantic City, N. J. 

Sept. 14-16—INGAA, annual membership meet- 
ing, Roosevelt Hotel, New Orleans, La. 

Sept. 15-17—lectrical Conference of the Pe- 
troleum Industry sponsored by AIEE, Baker 
Hotel. Dallas, Tex. 

Sept. 15-19—13th Annual Instrument-Automa- 
tion Conf. & Exhibit, Philadelphia, Pa. 

Sept. 18—NGAA, Rocky Mountain regional, 
Gladstone Hotel, Casper, Wyo. 

Sept. 18-20—Rocky Mountain Assn. of Geol- 
ogists, symposium of Pennsylvanian rocks, 
field trip to Paradox Basin, northwest and 
eastern Colorado. 

Sept. 21-24—ASME, Petroleum Mechanical En- 
gineering Conf., Cosmopolitan Hotel, Den- 
ver, Colo. 

Sept. 21-24—American Institute of Chemical 
Engineers, regional meeting, Hote! Utah, Salt 
Lake City, U. 

Sept. 22-28—ASTM, Statler Hotel, Boston, Mass. 

Sept. 24-25—WPRA, Rocky Mountain regional 
technical-industrial relations meet, Henning 
Hotel, Casper, Wyo. 

Sept. 25-26—Mid-Continent Oil & Gas Assn., 
Ark and Lovisi |, Roosevelt 
Hotel, New Orleans, La. 

Sept. 25-27—IIlinois State Geological Survey's 
biennial Petroleum Engineering Conf., Uni- 
versity of Illinois. 

Oct. 1-2—WPRA, 3rd Annual Stream Pollution 
and Waste Disposal Conf., Lassen Hotel, 
Wichita, Kans. 

Oct. 1-3—AAODC, 18th annual, Adolphus and 
Baker hotels, Dallas, Tex. 

Oct. 3—AIChE, South Texas Section, 13th an- 
nual technical meeting, Moody Center, Gal- 
veston, Tex. 

Oct. 5-8—Society of Petroleum Engineers of 
AIME, fall meeting, Houston, Tex. 

Oct. 6-8—NACE, northeast region meeting, Bos- 
ton, Mass. 

Oct. 7-8—Texas Mid-Continent Oil & Gas 
Assn., 39th annual, Statler Hilton Hotel, 
Dallas, Tex. 

Oct. 9-10—ASME-AIME, conference on fuels, 
Chamberlain Hotel, Old Point Comfort, Va. 

Oct. 9-10—California Natural Gascline Asso- 
ciation, 33rd annual fall meeting, Hunting- 
ton-Sheraton Hotel, Pasadena, Calif. 

Oct. 12-18—OlL PROGRESS WEEK. 

Oct. 13-15—AGA, 40th Annual Conf., Tray- 
more Hotel, Atlantic City, N. J. 

Oct. 13-15—ASME-ASLE, conference on lubri- 
cation, Statler Hotel, Los Angeles, Cal. 

Oct. 13-16—Society of Exploration Geophysi- 
cists, annual meeting, Gunter Hotel, San 
Antonio, Tex. 

Oct. 16-17—AIME, Southern California Petro- 
leum Section, fall meeting, Biltmore Hotel, 
Los Angeles, Calif. 

Oct. 16-19—Permain Basin Oil Show, Odessa, 
Tex. 
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Good Wells Make Good News 


A Monthly Report of Successful Well Treatments 


August 1958 


In many formations, fracturing gives better results than other stimulation treatments. 
Production increases are excellent. Decline curves are improved. Ultimate recovery is often 
increased. Here are four examples of successful fracturing treatments by Dowell. 


= Converse County, Wyoming. (Old oil well) This well in the South Glenrock 
pool was recompleted through perforations into the Muddy Sand. Dowell used 
Sandfrac® with 10,000 gallons lease crude and 15,000 pounds sand. Treatment was 
preceded with 54 ball sealers, a sufficient number to plug off old perforations. F.L.A.* 
(Fluid Loss Additive) was used to help extend the fractures, and Freflo* was used 
to assist clean-up. Before treatment, well pumped 36 bopd. After treatment, well 
pumped 201 bopd. 


& Montague County, North Texas. (Old oil well) This well was completed in 
the Caddo lime from 6124 to 6188 feet. The producer ordered Duofrac* to get the 
benefits of .a large high-injection-rate fracturing treatment with an acid-base fluid. 
Dowell injected 100,000 gallons three per cent acid and 50,000 pounds sand at 
48 bpm. Average pressure was 2000 psi. Records show the treatment paid out in 
six months. Present production is 16 bopd. Most important, decline rate was so 
flattened that an estimated 25,000 barrels of additional oil may be recovered. 


® Grant County, Oklahoma. (New oil well) This well was completed through 
perforations from 4258 to 4306 feet into the Cherokee formation. Before treatment, 
well tested only one boph. Dowell followed 500 gallons Mud Acid with Petrojel*, 
using 19,000 gallons gelled crude and 19,000 pounds sand in two stages. 44 ball 
sealers were used between stages. Injection rate averaged 23 bpm at 1850 psi. After 
load oil was recovered, well tested 30 boph. 


& Gibson County, Indiana. (New oil well) Casing was perforated into two sections 
of the Aux Vases. The upper section was tight sandstone, 2766 to 2780 feet; the 
lower section was a comparatively permeable limestone, 2786 to 2795 feet. Dowell 
treated the limestone with 2000 gallons of the retarded-acid-action fluid used in Acid 
Petrofrac*. Then 20 ball sealers were injected, and the sandstone section was treated 
with Petrojel using 2000 gallons gelled crude and 2000 pounds sand. Before treatment, 
well tested only a show of oil. After treatment, well tested 150 bopd, flowing. 


For detailed information or prompt service, call any of the 165 Dowell offices and service 
points. In Canada, call Dowell of Canada, Ltd.; in Venezuela, contact United Oilwell Service 
Or write Dowell, Tulsa 1, Oklahoma. "Dowell Trademark 


Services for the oil industry 


A SERVICE DIVISION OF THE DOW CHEMICAL COMPANY 





Tionat 
+ yma 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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POWELL 


worlds largest family of valves 








Fig. 512: Smatt Bronze Gate Vaive fcr 

150 pounds W.S.P. Inside screw 

non-rising stem. Solid wedge disc. Can 

also be supplied with flanged ends 
Fig. 220 mi-steel Lubricated Plug 
Valve for 175 pounds W.0.G. Single gland 
type. Sizes 1” to 4”. Can be supplied 
with screwed ends. Other types and 

htgher pressure valves are avatlable 


Fig. 3003 - Steel Gate Valve for 300 
pounds W.S_P. Outside screw rising stem 
and yoke. Solid wedge Disc, screwed-in 
seat rings. These valves also available 
for 150 pounds and higher pressures 


small Stainless Steel Gate Valve 


WP. Outside screw rising 





Fig. 1793 Large Iron Body Bronze Fig. 1561A - New Steel Swing Check Valve 
Mounted Gate Valve for 125 pounds for 150 pounds W.S.P. When disc is in 
W.S.P. Outside screw rising stem wide open position straight, unobstructed supplied wit! 
and yoke. Solid wedge disc, flow area through the valve is provided discs. Available also with screwed ends 


c 


d yoke, solid wedge disc. Can be 
terchangeable double wedge 











NO MATTER WHAT your fiow control requirements, Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys. Powell distributors, located in all principal 


cities, maintain inventories to fill almost any need. For special engineering problems, write direct to 


THE WM. POWELL Company * Dependable Valves Since 1846 + Cincinnati 22, Ohio 


GENERAL SECTION, August, 1958 A-17 











catalyst 
research? 





Right now at Davison, we're cooking up 
some new Catalysts to help you 


Our cooks? Catalyst chemists and engineers with broad 


experience in research, testing and manufacturing. Our DD AV ¢ qe ©) Lad 


kitchen? The brand-new, superbly-equipped Grace Research 
Center at Clarksville, Md. Our menu? New and improved y took M + oe c < Panny 
petroleum refining catalysts. Our recommendation? Look "“Eikae’ter«, Te 


to Davison for new catalysts to help you. Look to Davison 
year-in, year-out. 


Buy DAVISON —the quality catalyst backed up by experience, research, technical assistance, service! 





Pioneered and perfected by Hughes — Tri-Cone rock bits set the standard of performance 


the world over. Back of each Hughes bit is the industry’s greatest rock bit experience... 


plus a half century of laboratory and field research. Wherever you drill, Hughes bits — 


either regular or jet — are available in the sizes and types best 
suited to your particular drilling requirements. And of this you can be sure — 


the Hughes bits you get will incorporate the very latest in rock bit improvements! 


CS HUGHES TOOL COMPANY 


oN R SERIES BITS CUT DOWN THOSE COSTLY ROUND TRIPS. THE RG-1—- SHOWN HERE WITH FORTIFIED GAGE~ 
IS RECOMMENDED WHEN GAGE WEAR IS A PROBLEM IN EXTREMELY HARD ABRASIVE FORMATIONS 
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ONS fTrenchliners for pipeliners 
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Wheel-type 150 
opens trench 


16 to 26 in. wide 


There is no need to dig and backfill excess 
yardages on feeder lines, laterals, gathering sys- 
tems, etc. This medium-size wheel-type Trench- 
liner fills the bill on secondary lines — and has 
ample work range to handle a good share of your 
main-line trenching, too. You get cutting widths 
from 16 to 26 inches, depths to 534 feet with the 
Parsons 150. What's more, 30 digging speeds 
from 12 inches to 25 lineal feet per minute assure 
maximum production at every depth, width, in 
all soil conditions. A hydraulic ram on vertical 
mast raises and lowers the digging wheel — gives 
infinite depth selections, maintains close grade tol- 
erance even in toughest digging. A separate hy- 
draulic ram tilts the mast, balances weight of 
wheel forward when traveling or trailer loading. 


Heavy-duty wheel takes cast-steel buckets with 
self-sharpening, reversible “Tap-In” teeth, or 
quick-change gumbo buckets. Shiftable, reversible 
belt conveyor discharges spoil on either side. 16- 
inch crawlers, grouser-type shoes, provide plenty 
of digging traction for cross-country work. See 
Parsons distributor, or write for 150 literature. 


PARSONS COMPANY 


NEWTON, IOWA 
A DIVISION OF KOEHRING COMPANY 


FOR FURTHER INFORMATION 
ADVERTISED PRODUCT SEE READER S 








Vertical type unit 
for a hydrogen plant, 


A methanol plant 
Operates these horizontal 
ype units, 


Horizontal unit for a 
nitric acid plant 
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CUSTOM BUILT 
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WASTE” HEAT 


STEAM GENERATORS 


Now Serving Chemical and Petro- 
Chemical Plants and Refineries 


Process heat is utilized by Vogt Waste Heat 
Steam Generators to efficiently provide 
steam while cooling the process stream. 


The four types illustrated are adaptable 
to many special problems of process heat 
exchange but are only a few of the many 
designs we employ to meet specific 
application requirements. All units are 
custom built from materials suitable 

for the temperatures and corrosive 
conditions involved 

Units in successful operation prove that 
our engineers are technically qualified to 
work with you in the solution of your 


problems. There's no obligation 


Address Dept. 24A-XRI 


HENRY VOGT MACHINE CO. 
Louisville, Kentucky 


SALES OFFICES 
New York, Chicago, Cleveland, Do 
Camden, N. j., St. Louis 
Charleston, W. Vo., Cincinnoti 


FOR FURTHER INFORMATION 
ISED PRODUCTS SEE READER « 








W-K-MW's Crative Engineering 
gives pipeliners the answers 
to their valve problems 


W-K-M’s creative engineering process begins with your problems: 
design, production and field service are based on your needs. 
That’s why W-K-M’s ASA Gate Valves set the standards on 
pipelines throughout the world. 


No other valve can give you tight seal upstream and downstream, 
plus the positive control of gate and segment afforded by W-K-M’s 
exclusive gate centralizer. 


No other valve gives you the same economical maintenance, the 
same long life combined with “on-the-line” overhaul. 


For complete dependability and long- 
range economy, specify W-K-M ASA 
Gate Valves—they’re the answer to all 
your pipeline valve problems. 


\ J 


TYPICAL! 


This W-K-M ASA Gate Valve is typi- 
cal of W-K-M’s superior design, 
painstaking production, and thorough 
testing. 

Features include: Through-conduit; 
pressure seal bonnet; parallel expand- 
ing gates; exclusive gate-centralizing 
mechanism; enclosed packing box; 
super-finished stem; seat lubrication. 
Design assures: freedom from de- 
structive turbulence . . . no surge 
operation . . . free passage for pigs 
or scrapers . . . on-the-line overhaul. 


WRITE FOR CATALOG 300 


pivision or QCf inoustries : 


NCORPORATEO 


P.O. BOX 2117. HOUSTON, TEXAS 





The Real Threat of Soviet Science 


NIKITA KHRUSHCHEV boasted the other day that Russia will 
show the world that Communism breeds a more produc- 
tive economy than Capitalism. 

“We’ll see who eats better and who has more clothes,” 
he said. “We'll catch up with the most advanced capitalist 
countries.” 

In light of recent Soviet achievements, few Americans 
will shrug off the Réds’ economic challenge. Khrushchev 
well knows that if the Reds can out-produce the Free 
World they can dominate the globe without firing a shot. 

That’s a sobering realization. But it is not cause for 
panic. Every time the Reds send up a Sputnik or seem to 
move ahead of us on some other technological front, a few 
panicky people demand that the U.S. government compel 
American industry to bridge the gap. 

And that is the real threat of Soviet science. 

The Soviet method is compulsion. They have had far 
more experience with it than we have had. If we try to 
ape the Reds we will play right into their hands. 

Our method is freedom. It is the heart of our economic 
system as well as the heart of our political and religious 
system. Freedom will win for us. But we need to guard it 
well. We need to have faith in it, to practice it, to fight 
for it. 

Let’s take a look at four of the basic elements of our 
free economic system. 


Freedom to try anything 


The essence of private property is your freedom to spend 
or invest your money in any legal way you please. 

Spindletop, granddaddy of the modern oil well, was dis- 
covered by a man who persevered in the face of warnings 
by the U. S. Bureau of Mines and by prominent oil men 
that the area was unpromising. 

Flight in a heavier-than-air machine was so clearly im- 
possible that many ridiculed the idea even after the Wright 
brothers had made their first hop. 

This freedom to innovate (or right to be crazy) has 
contributed many bright pages to the story of our indus- 
trial progress. 


Freedom to compete 


In this country every market (with certain exceptions, 
such as public utilities) is open to all comers. Competition 
brings wider choices and better values to the consumer. 

Take the automobile tire. Small-minded men might have 
reasoned that to make better tires would curtail their mar- 
ket. Wiser heads have produced tires that last many times 
as long—and it has helped, rather than hurt, the sales and 
profits of the tire companies. 


Freedom to make profits and losses 


Profits are the accelerator on the economic automobile. 
When people want more of anything than is currently avail- 
able, their demand steps on the profit accelerator and up 
goes production. When they tire of a product, as small boys 
tired of coonskin caps not long ago, profits drop or dis- 
appear—and that particular economic unit rolls to a stop. 

The consumer does not compel us to produce the goods 
he wants; rather, he persuades us by his decisions to buy 
or not to buy. 

There can be no compromise between persuasion and 
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compulsion. Once we realize that, we can see the danger 
to our system when price ceilings are imposed in peace- 
time to deal with shortages. (If high prices have not per- 
suaded enough people to produce enough goods to meet 
the demand, lower prices certainly cannot do so.) 

Only when people understand this principle can they 
see that every reduction in incentive is a step toward com- 
pulsion, a loss of freedom. 


Freedom to elect managers 


When a businessman shows his ability to serve his fellow- 
men, they endorse him by buying from him. When that 
happens, his business—and his authority—becomes bigger. 
In a sense, it’s a way of electing and promoting managers 
— another alternative to compulsion. 

But no matter how great businessmen and businesses 
become, their wings are clipped if they forget that their 
profit comes from service to the public, that their author- 
ity depends on correctly anticipating the wants of free men 


THE DECADE just ahead promises to test our faith in free 
dom as it has never been tested before. Part of the test will 
come from the vast, almost incredible need for capital to 
maintain and increase the standard of living of our rapidly 
increasing population. 

The Communists can create capital simply by paying 
the peasants less for their produce than it is worth. But in 
America saving is voluntary, and so is investing. 

Limiting the profits of business—either through price 
controls or excessive taxation—would make it certain that 
the capital needed to meet the demands of our expanding 
population could not be obtained from private sources. 

This is not a battle between capital and labor. It is a 
fight to preserve the best way of life man has yet found, 
and it comes at a stage in man’s scientific development 
when we're fighting for keeps. If freedom is lost this time, 
it cannot be regained by embattled farmers armed with 
pitchforks. 

We can preserve our freedom only if we understand it, 
have faith in it—and have the courage to fight for it. 


From The Flying Red Horse, Socony Mobil Oil 
Company magazine; Williard A. Colton, managing 
editor; issue of Spring-Summer, 1958. “x 


than exist. 
live! 
than touch. 
feel! 
than look... 
observe! 
than read. 
absorb! 
more than hear... 
listen! 
more than listen 
understand! 
more than think... 
ponder! 
more than talk. 
say something! 


— John Harsen Rhodes 
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Only SOMASTIC® does so much for so little— 
VA da Me- tj eo) at- the ealt-t-ielom ec} el—merel-adiale 
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SOMASTIC 











UNDERWATER LINES POLLUTION sy 





2414 East 223rd Street, Wiimington, California « 


Economy in the long run 


The virtual permanence in Somastic Pipe 
Coating provides economy in the long run 
by making the investment a lasting, paying 
one. Wherever corrosion is a hazard or 
wherever maintenance or waterway pollu- 
tion is a problem, you will find that Somastic 
Pipe Coating is a paying program. In 
marshy ground and areas of high water 
table, on submarine loading 


in the long run. In populated areas or in 
expanding areas, Somastic Pipe Coating is 
good insurance against costly repairs. 

In the Rocky Mountains, on the midwest 
plains, in South American jungles, across 
Arabian deserts, in metropolitan Los 
Angeles, in fact, around the world, hun- 
dreds of installations of Somastic Coated 

Pipe extending over thou- 


lines and crossings under sands of miles, attest its per- 
rivers and bays, in soils with PE manence and economy. 
high corrosive potential, P| Write for free brochure 
Somastic Pipe Coating pays on Somastic Pipe Coating. 


P.O. Box 457 « Phones: NEvada 6-1771 — TErminal 5-8201 


Rall Address, Pacific Electric, Watson, California 


A 24 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE 
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“The pace at which Our neighbors’ CCONOTILILC progre SS advance Ss 
will dete rive in increasing measure our own rate of CCOnOMLT 
growth, Expanding trade in the free world is a must, and fore igi 
ol is and will be a large factor in this activity.” 


VU. J. Rathbone, President, Standard Oil Com) (New Jersey 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED “-OMPANIE 
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WANTED 


PHIL FLANGE 
(ALIAS ECONOMY OF PERFECTION) 


nig ab aa WARNING: 


SELF-CENTERED. Another OTM FIRST. 


| Regge Mianae  censeced fox Seas, _— Phil “The Blue Ribbon Flange” has a 

. Wears OTM Blue Ribbon Guarantee (Only concentric serrated face. He works 24 
a in the world with such a guarantee. ) ho jn : d 

. Welding neck, threaded, slip-on, ASA lap- urs a day—never tires under pressure. 

joint ene blind, -y' be 4%" through 24”— BE ON THE LOOK OUT FOR HIM— 

SF edlaggs. . odhmmaatly " NEVER GOES UNDER ANY NAME 


. Close tolerance—1/32” concentricity—the 
closest in the industry—makes welding EXCEPT OTM BLUE RIBBON! 


easier. 


IF YOU SEE HIM~ YOU'RE LUCKY~—IF YOU DON’T—LOOK FOR HIM! 
WANTED BY PIPEFITTERS AND PLUMBERS ALL OVER THE WORLD 





REWARD: 01M Blue Ribbon Guarantee—the most comprehensive written guarantee in the industry! 


° CONTACT 


OTM CORPORATION 


P. 0. Box 19296 Houston 24, Texas UN 2-6643 
Odessa - Dallas - New York - Denver - Baton Rouge - Los Angeles - Tulsa 
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OFF 
ON THE 
RIGHT 
FOOT 


Eugene Whitmore 





New employee may be scared, puzzled, confused —or 


brash, over-confident and careless — but in either case there 


are definite principles to help him get started right 


FIRST DAY on the job for any new 
employee is trying and difficult. 

If he is really promising material he 
may be more nervous and apprenhen- 
sive than the happy-go-lucky fellow to 
whom the new position is just another 
job. 

The new man who is really ambitious 
and sincere may suffer much more than 
a less valuable employee. Many doubts 
and questions assail his mind as he re- 
ports to work on the first day. This is 
especially true when the new job repre- 
sents some type of up-grading involv- 
ing greater responsibilities than he has 
shouldered in previous work assign- 
ments. 

It will pay any company to set up 
certain routines for helping the new 
employee to get his feet wet on the new 
job with the least possible friction, de- 
lay, and chance of misunderstanding. 
Here are some ideas which may be 
helpful. 


1. The Introduction 


Let’s assume that our new employee 
has been through the necessary for- 
malities. He has been okayed by the 
medical officer; his Social Security 
records have been checked and re- 
corded; employee record cards have 
been set up. Now he is told to report for 
a general assignment, perhaps to a de- 
partment head or supervisor. 

Many doubts and questions assail his 
mind. Who will be his immediate boss? 
Where is his (or her) work station? 
How will this job differ from the last 
job? Will he be able to handle the 
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Introduce him to fellow employees 


work? Will the old employees put him 
through a hazing period? 

The supervisor “breaking in,”—the 
government calls it “indoctrinating” 
a new employee should attempt to 
ascertain, first rattle out of the box, 
what the new employee has been doing 
in the past. He needs to find out more 
than may appear on the application 
blank, or any other papers which may 
have been passed on to the supervisor 


Have an informal chat first. Put the 
new employee at ease. Encourage him 
to talk about his previous work. Just 
what did he do? What tools did he use? 
How much experience has he in the 
exact type of work he will be expected 
to do on his new job? 

Start with points of familiarity and 
build up from there. Show him how his 
new work is similar to his former task 
And also show him how it may differ 
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Assign him to parking space. 


Turn new employee over to an old-timer. 


from what he has been doing on the 
old job. 

Show him his work station, intro- 
duce him to fellow employees, take him 
to the tool crib, or supply department 
and introduced him there, telling the 
people in charge of these stations where 
he is working and giving them an esti- 
mate of his needs in the way of tools, 
supplies or equipment. 


2. The First Assignment 


One of the commonest errors in 
starting new people to work is to say, 
“I'm awfully busy this morning. You 
sit over there, and read this booklet, 
and | will see you later.” Such a start 
puts the new employee in a state of 
mild terror or makes him ask himself, 
“What goes here? Don’t they have work 
for me?” 

Do not attempt to start the new em- 
ployee on some temporary, easy job 
until you have a chance to talk with 


E-4 


him. Plan your work so that you nave 
time to give him an intelligent assign- 
ment, after the introduction, and put 
him to doing something useful at the 
earliest possible moment. And, do not 
expect him to be a mind reader and 
know just how to begin. Take the time 
to explain the assignment and, above 
all, explain the relationship of his work 
to others. 

Try to give the new employee some 
idea of the importance of his work and 
from the very start help him acquire 
pride in his new job. 


3. Find a Sponsor for New Men 


One of the most successful plans 
used by many large companies is to 
turn the new employee over to an old- 
timer, known to have a good attitude 
and some skill at teaching. This spon- 
sor should be relied upon to explain to 
the new employee that he will not be 
expected to “set the world on fire,” the 
first day. He should also explain to the 
new employee the simple, everyday 
work rules in effect. The sponsor should 
point out safety rules, take him to lunch 
the first day or two, make him welcome 
in the department, inform him about 
smoking rules, requirements for safety 
clothing, helmets, gloves, or other re- 
quirements. 

If the new employee is a skilled 
worker, master of some well defined 
trade or skill he may need no instruc- 
tion in his actual work, but every plant, 
shop or field group has its own peculiar 
techniques and methods, some of which 
may be different. Caution the sponsor 
to explain these differences if any exist. 


4. Tell Him About the Company 


If your company isn’t one of the 
world wide “business empires,” the new 


Tell him about the company. 
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employee is entitled to know something 
about its size, history, products, rela- 
tion to other companies, its marketing 
method, growth, and policies. Wait a 
day or two until the new man has had 
a chance to “digest,” all the new facts 
thrown at him. Then take time out to 
inquire about his progress, let him ask 
questions, get a gripe or two off his 
chest, if any are bothering him. Then 
tell him about your outfit. Who is the 
big boss, the company president, if you 
please? To whom do you report? Is the 
company growing? What are the pros- 
pects for advancement? Attempt to 
clear up any misapprehensions which 
may be lingering in the new man’s 
mind. 

Even if your company is the best 
known in the industry the new em- 
ployee may be entertaining wholly 
erroneous ideas about it. He may think 
it is a giant octopus, bent on devour- 
ing smaller competitors. Teach him to 
respect the company and its competi- 
tors as well. About this time come 
around to things such as paid vaca- 
tions, sick leave, insurance, holidays, 
and other “fringe benefits,” about 
which he may be curious. Remember 
this: The new employee is subject to 
the “grapevine,” which exists in every 
organization. From this grapevine he 
may be picking up all sorts of half- 
truths, gossip, rumors and tall tales. It 
is amazing how many items of scuttle- 
butt flow through even in the very best 
managed organizations. The very least 
you can do for the new employee is to 
see to it that some of these tall tales 
and half-truths and bits of gossip are 
matched by the single truth about the 
company. 


5. The First Payday 


Even to old-timers payday is a 
glorious event. But to the new man, get- 
ting his first paycheck or envelope it is 
bound to be somewhat of a landmark 
in his life. Many skilled! executives like 
to present each new employee with his 
or her first pay, using this opportunity 
for a friendly chat. It is especially im- 
portant to use this opportunity to ex- 
plain deductions, pay rates, Social Se- 
curity, income taxes, old age benefits 
and all the other items which may ap- 
pear on the check or envelope. Keep 
in mind that your new employee has 
somebody at home to explain these 
items to—wife, mother, father,—and 
they are apt to ask questions he cannot 
answer unless you patiently explain 
everything he needs to know. 

At this interview attempt to draw out 
the employee and learn what progress 
he is making—not so much to reassure 
you, as the employer's representative— 
but to reassure him and bolster up his 
peace of mind if he needs it. One of the 
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The boss wants him to make good. 


best employers in all my experience 
told me once that it is a good idea to 
impress the new employee that the 
company, the boss, the supervisor—all 
of them—want him to make good. Ex- 
plain that it is a feather in the cap of 
the employment or personnel depart- 
ment, the foreman, the supervisor, the 
department manager—everybody when 
a new employee proves his value on the 
job. The old school of bosses used to 
put great store in a sort of “hazing” 
process whereby the new employee was 
challenged to show what sort of stuff he 
had in him. The newer school of man- 
agement men believe this old “sink or 
swim” process is outmoded. They be- 
lieve that the new employee requires 
patient counseling, friendly advice and 
leadership, and above all, a display of 
interest in his progress. 


6. The Right Attitude 


Few, if any, organizations can boast 
of 100 percent employee loyalty. There 
has always been, and probably always 
will be a few soreheads in any crganiza- 
tion. The men who are not quite bad 
enough to fire, and not good enough to 
promote are one type. Then there is the 
perpetual trouble maker, who takes a 
delight in telling all new employees just 
what's wrong with the organization. 

These misfits can do a lot of harm to 
the new employee, and since every em- 
ployee’s worth to the organization de- 
pends in large measure upon his healthy 
attitude toward his work and his com- 
pany, do everything you can to impart a 
healthy attitude in the mind of every 
new employee. 


Turnover rates are high in most 
organizations because of “quits” which 
occur during the first six months after 
employment. If we can guide a new 
worker through the first six months we 
may make a valuable and permanent 
employee of him. During this period 
the new employee hears that some other 
company pays higher wages for tne 
same work. He hears that “you'll never 
get anywhere unless you belong to the 
right lodge.” He may also hear, the very 
next day that he'll never get anywhere 
unless he belongs to a totally different 
lodge. 

The best, most valuable employees 
are inclined to mind their own business 
and leave the newcomers alone. It's the 
trouble makers who seek out the new 
employee to pour their woes 
and complaints into the ears of the new 
man. 

The new man hears that the foreman 
or supervisor is partial to men from his 
former company—or partial to Swedes, 
Irish, or Dutchmen whatever his 
nationality may be — he hears that the 
top dog in the department is a relative 
of the big boss, a friend of a big stock- 
holder, or was put into his job by an 
important customer oh, he may hear 
any such tale. Of course, if he’s wise 
and intelligent and not too gullible these 
tales go in one ear and out the other 
3ut enough of them sooner or later 
“get to him,” and he’s bothered and 
nervous as to whether or not he has 
selected the right outfit 

Do your share — give him at least as 
many positive facts as the malcontents 
give him rumors. And then hope for the 
best. x*e 
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SAVE 


manpower 


with Safe, Automatic Power 


SAVE 


maintenance 


Automatic convenience of safe 
electric power assures thrifty Battery of explosion 


proof across-the-line 
Starters 
- 


service as you need it. 
To provide highest continuity of service 
at lowest possible cost for this refinery, 
Purchased Electric Power is used provid- 
ing safe, dependable, automatically Safe electric load center 
operated preferred-alternate 12KV power 
service. Typical explosion-proof load 
center for delivery of 480 volt power to 
processing and cooling pumps are shown 
at extreme right. Wherever you need safe, 
automatic power at lowest possible cost, 
call your nearest Utility Electric Power 
Company... or write us. 
Terchased Cleclric Dewer 
dad monty, manficwer, matnlnanc 


Anda dK UCA YOU leller automate ally 


‘ —* / 
Petroleum Electric Power Association A 


P.O. BOX 35006, DALLAS 35, TEXAS 
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How to Set Up a Five-Year Program 


Long range planning gives your management a much clearer idea of where 


your company is going, how you’re going to get there and when. Here are 


some practical ideas to follow by one who has tried them... 


L. B. McKnight 


Chairman Executive Committee 
Chain Belt Company 


THERE HAS, of course, been planning 
for company growth over all our 64 
years but for the most part it was in 
people’s minds and only discussed from 
time to time. Three years ago we put it 
on a formalized basis, and in so doing 
have been able to take advantage of 
specialized techniques available today 
in the commercial development field. 
Now long-range planning has become a 
formalized function and operates as a 
part of our jobs. 

Because of our particular business 
we look upon long-range planning as a 
line responsibility. We do not, however, 
assign this responsibility to line people 
without specialized staff assistance. 
Like many others, we learned this the 
hard way. Our first effort at long-range 
planning resulted in a bundle of divi- 
sional plans, all of which were too rigid, 
in too much detail, and unrealistic. We 
over-planned, with the inevitable result 
that you are all familiar with, the plans 
were filed away, and after the en- 
thusiasm wore off were more or less 
forgotten. 

In our present procedure each divi- 
sion still has the responsibility for de- 
veloping a divisional long-term plan, 
but they are all assisted by a central 
staff department known as the com- 
mercial development department. This 
is a three man department, with the 
manager reporting directly to the presi- 
dent, its principal functions being in the 
area of economic research, market re- 
search, new product investigation and 
directing and coordinating long-range 
planning. 

his staff department helps the divi- 
sions work out their long-range sales 
volume forecasts and then in the end 
gathers up all the divisional plans, con- 
solidates and condenses them for co- 
ordinated review and management 
approval. 

In developing our five-year plan, we 
deal in four basic elements: 


Taken from a discussion before the National 


Industrial Conference Board, Dallas, Texas, 
March 20, 1958 


GENERAL SECTION, August, 1958 


Sales volume for our products 
for the next five years, by years. 
Facilities required in the next five 
years for producing these sales 
volumes. 
Divisional and departmental or- 
ganization requirements for the 
next five years. 
Financial requirements to cover 
capital investment and working 
capital for the next five years. 
Facilities, organization and finance 
generally all depend upon and flow 
from the first of the four — sales 
volume. So that is our starting point: 
Sales volume forecasts for five years 
As a basic guide, the commercial de- 
velopment department works up a five- 
year economic forecast. This is in 
broad terms designed to identify the ap 
proximate rate of change anticipated 
in certain economic indicators basic to 
our business. It is worked up into a con- 
cise report labeled “Economic Fore- 
casts to 1962,” and a copy given to 
every division manager. For our own 
business, charts and comment included 
cover the Federal Reserve Board Index, 
the Plant and Equipment Expenditure 
series, and Construction. 


1. MARKET FORECAST 


For their divisional five-year fore- 
casts, each of our division managers 
follows four main steps. 


FIRST, each manager examines his 
division by individual product lines, 
which will run from 3 to 14 in a 
division. 

SECOND, the manager examines each 
product line from the standpoint of the 
principal end use markets it serves and 
tries to relate its trends to the trend for 
those end use markets. 

THIRD, he considers the technological 
changes going on in the end use mar 
ket which may affect the use of our 
products quite apart from the economic 
trend of that particular end use market 
FOURTH, an evaluation of our com 
pany’s share of the market and possi- 
bilities for five years hence, always 
keeping in mind that perhaps our com- 
petitors are evaluating their share of 
the market also 


One highly important factor our divi 
sion managers try to evaluate are the 
technological changes taking place in 
the end use markets of their products 
For example, the pre-stressed concrete 
field is a new and rapidly developing 
one and represents a_ technological 
change in concrete construction which 
will have a direct bearing on types of 
concrete production equipment 

Most of you, I am sure, are familiar 
with the 25-mile bridge across Lake 
Pontchartrain in New Orleans. This is a 
concrete structure throughout but there 
was little or no yardage of concrete 
poured in place. All footings, beams 
and road slabs were pre-cast in a pre 
stressed concrete shore plant. I can tell 
you that this technological change in 
concrete construction is being very 
carefully evaluated in our long-range 
equipment planning 

rhat’s our general procedure for put 
ting our five-year forecast together 
Perhaps its greatest claim to your con 
sideration is that it is a formalized 
method of building a forecast em 
bodying definite thinking about certain 
particular aspects of each product line 

Divisional forecasts are all sub 
mitted to our commercial development 
department where they are pulled to 
gether into the company total. This is 
done according to a deadline date 
this date being again a part of a pro 
cedure. And it is done once each year 

on the five-year basis 

In this way we review our five-yea! 
forecasts and all our long-range plans 
once a year, pushing out an additional 
year each time. We keep updating and 
in effect maintain a moving or continu 
ous five-year forecast and planning 


2. FACILITIES FORECAST 


Sales volumes call for productive 
capacity so the figures are next ana 
lyzed from the standpoint of facilities 
needed over the five-year period. On 
the central corporate staff, our vice 
president in charge of facilities works 
with the divisions, and a facility or capi 
tal plant and equipment program is 
worked out timed by years 

Geography is another factor in facil 





ity requirements which leads to the de- 
termination of the proper location of 
warehouses or branch plants. 

Plant expansion, perhaps in anothe! 
city, as you well know, takes a year or 
more to get built and moved into and 
shaken down into smooth operation. It 
production capacity for tomorrow's 
sales is to be in place and functioning 
when those sales are secured, that ca- 
pacity has to be thought about today. 


3. ORGANIZATION FORECAST 

One interesting element of our long- 
range plan is organization. Here each 
division manager reviews his existing 
organization and in the light of the five- 
year sales volume forecasts, constructs 
an idealized organization chart for five 
years hence, showing new jobs that may 
have to be created as well as possible 
realignments in organization structure. 

This one phase alone of our long- 
range planning has made the whole op- 
eration worth while. Divisional man- 
agers sometimes become too dependent 
upon general management to provide 
and train their manpower requirements. 
Now, with an organization diagram 
projected five years ahead, subject to a 
yearly review and revision, these divis- 
ional managers give much greater 
thought to the building of people in 
their respective divisions and, inci- 
dentally, in so doing, develop their own 
management abilities. 

A major phase of organization plan- 
ning is to project the size of our field 
sales forces five years hence to pro- 
duce the forecasted volume. If we ex- 
pect to increase sales volume sub- 
stantially, it is important to recognize 
that we must first substantially in- 
crease our sales force. 

Since five years is not too long for 
sound sales engineering proficiency to 
be developed, it is necessary to con- 
tinue looking and planning ahead in 
this manpower requirement area. This 
phase of the plan then serves as a guide 
in recruiting for our college graduate 
training program. 


4. FINANCIAL FORECAST 


The financial element of our long- 
range plan likewise derives both from 
sales volume plans and from capital re- 
quirements set out in the facilities plan. 

First, divisional P & L statements are 
drawn up and finally these are pulled 
together by our central corporate finan- 
cial department into successive pro 
forma company P & L statements and 
balance sheets. 

[hese in turn can be checked out to 
general objective ratios for return on 
sales, return on investment, earnings 
per share and dividends. 

Similarly future needs for money can 
be shown up. 
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R & D Plans 

One of our key departments, Re- 
search & Development, is a company- 
wide department set into the company 
at the corporate level and headed up 
by a vice president. The five-year plans 
give R & D guidelines both as to prob- 
able levels of activity — usually in 
terms of percent of forecast sales levels 

-and also trends of the different 
product lines. Further refinement into 
a R & D five-year plan comes from de- 
tailed discussions by the R & D people 
with our divisions and other executives. 

Five-year plans are guides at best 
and have to be updated each year to 
maintain flexibility and validity. One 
authority has aptly stated that a long- 
range plan is more of a compass than 
a railroad time table. 


Final Form 

As evidence of this simplicity, here 
is our plan as it finally reaches the presi- 
dent —a 15-page report. It contains 
the following information: 


1. Forecasted shipments — by prod- 
ucts—by divisions and by 
years for the next five year period 
up to and through 1962. 
Employment forecast, both shop 
and clerical, for the current year 
and projected through 1962. 

A schedule of contemplated fa- 
cility requirements for each divi- 
sion for the five-year period. 
Comparative profit and loss state- 
ments for the company, by 
years, for the next five-year 
period. 

Comparative balance sheets for 
each year up to and through 
1962. 

At a time when we are all having 
great difficulty in forecasting accurately 
six months ahead, you may well ask, 
“How can you forecast five years into 
the future?” My answer to that is that 
we can’t, at least with a high degree of 
accuracy, so that one of the basic ele- 
ments of our plan must of necessity be 
flexibility. 


New Products Planning 

So far I have been referring only to 
our present line of products. I have 
made no mention of new products and 
yet new products have been and are a 
vital element in company growth and 
in forward planning. 

You have to look farther ahead than 
five years when considering new prod- 
ucts, and while it is a definite part of 
long-range planning it cannot contain 
the specifics that apply to long-range 
plans for existing products. 


How It Helps 
So finally, we have a long-range plan 
- What do we do with it and how does 
it benefit us? 


It serves as a control device for 
top management to insure that 
broad company thinking and 
planning continues to conform 
to the company’s business prac- 
tices and philosophy. 

It provides a framework within 
which the chief executive officer 
can be guided in his thinking and 
planning for the company’s fu- 
ture, For example, if our present 
plan proves reasonably accurate, 
the pro forma balance sheets tell 
me that we will have to go into 
the money market probably some 
time in 19600. Knowing that, we 
might not wait until 1960 in 
event we get into a favorable 
market earlier. As I stated, we 
like, if possible, to get our future 
money needs ahead of time. 

It provides a guide for addition 
or deletion of products. Like 
most companies, we find it more 
difficult to drop an existing prod- 
uct than to add a new one. In 
last year’s plan a forecasted five- 
year decline of a product which 
had been declining for some 
years provided just the needed 
emphasis to discontinue it. 

It provides a guide for personnel 
recruitment, training and organi- 
zation planning, thereby helping 
to eliminate the need of filling 
jobs on an emergency basis. 

It provides a background for ex- 
pense control to insure that long 
term operations will not be jeop- 
ardized in order to show im- 
proved current operations. 
Because it is set out as a growth 
pattern for the company, it serves 
as a morale builder for the 
younger management group. 
Over and above these specific 
benefits — and there are many 
more—JI think possibly the 
greatest, and one that cannot 
easily be measured, is that it de- 
velops the habit of organized 
planning at several levels of 
management. 


Once each year we have a group re- 
view attended by all upper level man- 
agement people. Each of the four 
phases of the plan — sales volume — 
facilities — organization — finance, are 
presented and reviewed by divisional 
managers, with changes outlined in 
view of developments, and a new fifth 
year added to the plan. 

No matter how much the plan may 
be modified each year, I am satisfied 
that we are leaving less to chance. We 
are putting ourselves in better position 
to be doing business in the future when 
it arrives and all of our management 
people have a much clearer idea of 
where we are going, how we are going 
to get there, and when xe 
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VV itu a0. Of course —it’s a Rockwell 
Nordstrom lubricated plug valve. Even after months in an 
open or ¢ losed position, the lubricated plug responds instantly 
for easy, quarter-turn operation. While there can be no com 
promise with absolute dependability, you pay no more, often 
less. for the superior reliability of Rockwell-Nordstrom valves 

Whatever your flow control needs, specify Rockwell 
Nordstrom . the world’s most comptet line of lubricated 
plug valves. Rockwell Manufacturing Co., Pittsburgh 8, Pa 
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HOW TO GET THE “OFF” 
IN SHUT-OFF 


Some valves aren’t really off when they’re shut because 
their exposed seats soon wear or cut. Rockwell-Nordstrom 


valves are sealed by a tough, instantly replaceable film of 


pressurized lubricant and the seats are never exposed to 
the line . . . they stay leakproof year after year. 
Rockwell-Nordstrom is the world’s most complete line 
of lubricated plug valves and plug valve accessories. 
Rockwell Manufacturing Company, Pittsburgh 8, Pa 
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Scott Nicholson 


Authorship and 
Company Policy 


THE SCIENTIFIC literaturey that a 
country produces is a good indication 
of the vitality of that country’s science. 
here are several reasons why this is so. 

One reason is that most productive 
experimenters, from Pasteur to Rie- 
mann, have tended to be voluminous 
writers. In a recent study of scientific 
literature, Nobel prizewinner, William 
Shokley, observes that “Studies dem- 
onstrate surprisingly close correlation 
between quantity of scientific produc- 
tion and the achievement of eminence 
as a contributor to the scientific field.* 

Also, published articles bridge the 
information gap between scientists. 
They afford a means by which scien- 
tists working on the same problem in 
different labs can exchange informa- 
tion. And this process of keeping 
abreast of the latest developments is 
essential to current progress. 

Finally, a vigorous scientific litera- 
ture aids a country’s long-range scien- 
tific growth. As E. K. Gannett, man- 
aging editor of the Institute of Radio 
Engineers points out, “Scientific writ- 
ing renews thinking. By placing knowl- 
edge on record for 10 years hence, it 
preserves the germs of useful ideas so 
that someone later may pick up where 
the last researcher left off and pursue 
the idea along a new line of develop- 
ment. That’s the way scientific prog- 
ress occurs.” 


Cause for Concern 

How is America doing in this im- 
portant phase of science and engineer- 
ing? A few years ago no one would 
—— 

K.printed from Research and Engineering, 
April 1957. 

+These include engineering reports as well as 
more theoret cal science as you will see. 

*On The Statistics of Individual Variations of 
Productivity in Research Laboratories. — Pro- 
ceedings of the 1.R.E., Volume 45, No. 3, March 
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In the advance of science and engineering, publication is second 


only to discovery. Scientific experiments and engineering operations 


must be published before they can be duplicated or corroborated. 


This tells how forty companies overcome literary lethargy. . . . 


have bothered to ask such a question. 
America and Western Europe stood 
almost alone as the chief contributors 
to the literature of science. However, 
if the latest reports from the Academy 
of Sciences of the USSR are to be 
believed, the Soviet Union is rapidly 
overtaking America in both the publi- 
cation of original manuscripts and the 
abstracting of scientific journals. Last 
year the All Union Institute of Scien- 
tific and Technical Information. 
Russia’s scientific information center, 
boasted that it furnished complete cov- 
erage of 400,000 papers to Russian 
scientists, Though the majority of these 
may be translations of back-dated 
Western papers, nonetheless, con- 
trasted against the fields of electronics, 
chemistry and mechanics in the United 
States last year, this figure must give 
American scientists pause. The West- 
ern World’s output of meritorious sci- 
entific writing is even smaller. Last 
year, the Department of Scientific and 
Industrial Research in London, the 
Western World’s major center of 
scientific literature, reported that it ab- 
stracted 3900 papers of special merit 
produced in America and Western 
Europe, of which less than half were 
authored by Americans. 


The Role of Business 

Is there any explanation for this lag 
in America’s intellectual efforts? Inter- 
ested observers here have come forth 
with several answers. 

Many place the blame on govern- 
ment security regulations. The Defense 
Department and the AEC, this argu- 
ment goes, have classified the very in- 

You will note this was written in Apr 


before Soviet Sputniks brought many suct 
comparisons 


formation which is most needed, One 
scientist at the Army’s Redstone Ar- 
senal — cleared through top secret — 
pointed out to a reporter that the best 
way to maintain one’s access to classi- 
fied information “is never to publish.” 

But probably the brunt of the blame 
is being borne by that standard whip- 
ping boy, the U, S. corporation. In- 
formed engineers have accused com- 
panies of unintentionally interfering 
with the publication of scientific litera- 
ture. One widely held view, for exam- 
ple, is that public relations and sales 
departments turn most technical writ- 
ing into promotional literature. As an 
official of the Grand Central Rocket 
Company, Redlands, California, points 
out, “Engineering articles should be 
purely for information and not ori- 
ented toward the interest of sales. 
When they are directed toward sales, 
the information becomes slanted and 
impedes the scholarliness of the 
articles.” 

Researchers also complain that com 
panies encourage scientists and engi 
neers to be secretive about new proc- 
esses and inventions. As George A 
Stetson, editor emeritus of the ASMI 
journal says, “Just two decades ago 
the incentive was all toward publishing. 
The scientist made a reputation for 
himself in his field by writing papers 
Today most men seem to get ahead in 
their company by inventing, but being 
very careful not to disclose any of the 
processes and products that result. To 
day the incentive is all toward nondis 
closure of secrets rather than dis 
closure.” 

Finally, companies are accused of 
depriving scientists of the incentive 
and time to produce literature. Techni 
cal men, this argument says, are kept 
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CLARK BROS. CO. DRESSER-IDECO COMPANY THE GUIBERSON CORPORATION 
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SOUTHWESTERN INDUSTRIAL 
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electronic instrumentation 





WELL SURVEYS, INC 
nuclear and electronic research 





...it is your guarantee of the DRESSER plus+- 


single organization offers you the same broad range 


You gain an important extra plus value every 
time you are served by any of the Dresser companies. 
This is the unique way Dresser operates to serve you 
better. Each Dresser company works independently 
to assure maximum individual attention to your spe- 


cific needs .. 


. yet all are teamed together in a single 


organization to provide a group of research, engi- 
neering, and manufacturing services. From Dresser 
you obtain equipment based on the over-all experi- 
ence of many companies in many industries. 


As performance demands on equipment be- 
come increasingly greater, Dresser will continue to 
pace the technological changes in your field. You can 
count on the Dresser companies as major suppliers of 
equipment researched and developed to serve you 
better and meet your future needs. 


Wherever you are, whatever your needs, 
specify equipment from Dresser companies. No other 
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of “know-how” coupled with individual company 


attention to these specific needs. Be sure to look for 
the symbol that identifies the Dresser companies. It’s 


your guarantee of the Dresser Plus 


... the mark 


of superior equipment and services which have 
become the standard of comparison the world over. 
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_ Maximum production efficiency 
with Fisher’s wellhead controls 
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FILTER * 
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Prolongs and increases 
> production of any well. 





/—___ OPERATING MEDIUM 
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Speeds recovery of 
weak wells. 
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ing gas-oil ratios. 
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Dependable timing and versatility of operation are the 
two main features of this corrosion-proof Fisher Type 
4500 Intermitter. Intermitter pilot is furnished with a 
standard 7 day wind, 24 hour rotation clock adjustable 
to a Minimum time on or off of 30 seconds. Also avail- 
able with clocks with 2, 4, 6 or 12 hour rotation as well — 

as Clocks with electric drive. Reverse action can be 

easily achieved by simply rotating relay cap 180°. INTERMITTER 
Complete information is available on the Fisher Type Mousted cn 0 Type 123-P 
4500 Intermitter by requesting Bulletin O-4500. Field Valve. 


FISHER TYPE 4500 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England SINCE 1880 
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18 Cat Engines demonstrate power and 
versatility for offshore drilling operation 


Continental-Emsco Company, Dallas, Texas, used Cat power right up 


the ladder—from the compact D311 to the mighty D397 Engines. 


If yours is a drilling operation, you'll be interested 
in this display of versatile Caterpillar power. From 
compact diesel electric sets to modern, heavy-duty 
diesel engines, there’s a Cat unit power-right for 
your needs, either as a complete package or for 
special installations. 

Continental-Emsco recognized that Cat power 
makes good sense and used Caterpillar Engines for 
the Lake Maracaibo Drilling Tenders they build for 
“in stock” delivery. C-E knew that easy accessi- 
bility and interchangeability of parts, as well as 


dependable, ‘round-the-clock service, mean less 


down time and lower operating costs to the operator. 

Your Caterpillar Dealer has Cat Engines avail- 
able from 65 to 650 HP (maximum output capacity ) 
and Electric Sets from 30 to 350 KW (continuous ). 
And a Cat Engine Specialist will be glad to discuss 
your operation with you. Get in touch, today. He's 
as near as your telephone. Remember. too, when 
you order oilfield equipment, specify the powe 
that’s matched to the heavy-duty equipment. . . 
always specify Caterpillar. 

Engine Division, Caterpillar Tractor Co., Peoria, 


HL, U.S. A. 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor 


Continental-Emsco Company, Dallas, uses 18 Cat Engines for 
auxiliary and prime power on the two Lake Marccaibo Drilling 
Tenders shown here. The tenders are 180’ long with 70’ beam and 
11’ 3” draft. Each is equipped with a helicopter deck, 45’ x 83’. 
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A modern, heavy-duty Cat D311 Engine (right) drives a 
Gardner-Denver FG-FXG 5” x 6” pump on each tender. These 


Cat-powered duplex pumps supply raw water for washing down 
rigs and keeping tenders clean. 











Three Cat D318 Diesel Electric Sets provide all A.C. electric 
power for each tender. Uses include excitation for the D.C. rig 
drive equipment, the generator and motor blowers, mud mixers, 
water and fuel pumps, and lighting for rig and living quarters. 


Modern, heavy-duty Cat Gener- 
ator: Offering the best features of 
self-regulated and externally regu- 
lated units, the advanced-design 
Cat Generator has no moving parts 
in the regulator. Voltage is adjust- 
able from 5% above to 10% below 
nominal voltage. It affords excel- 
lent motor starting ability and it 
is power-matched to the engine, 
maintaining steady voltage from 
no load to full. A heavy-duty, 
easily lubricated bearing and a 
well-insulated rotor assembly as- 
sure long life and continuous output. 


Here a Caterpillar Diesel D375 Engine supplies power for a 
Gardner-Denver mud pump on each tender. Continental-Emsco 
Company finds the D375 an excellent power-match for the 
7%" x 14” Model FK-FXK pump. 


PUWER 


Four turbocharged Cat D397 Diesel Engines drive Continental! 
Emsco ‘Del Lago” type compounding transmissions on each tender 
The rigs, intended for service on Lake Maracaibo, Venezuela, have 
a drilling depth of 12,000 to 15,000 feet 


Engine Division, Dept. PES 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A 

Send me more information about Cat Diesel Engines and Electrix 
Sets for drilling 

Hove Coterpillar Dealer call for an appointment as | may be 


in the market. | understand that | am under no obligation 
Send me more information in general about these engines 
Nome 
Company 


Address 


City 





Here it is 
...and It’s 


Pot. Applied For 


New RIEZ,.ID Hex Wrench 


gives you Time-Saving, Positive, 4-Sided Grip on Hex Nuts, 
Square Nuts, Valve Packing Nuts, Unions, Gas Cocks 


Here’s the adjustable wrench you’ve always needed for 
hexes, squares and flatheads, rough or finished. Extra- 
useful on every job. No more skinned knuckles or rounded 
nut shoulders. New wide-open jaw goes on easy . . . won’t 
slip off. 4-sided grip gives extra leverage. Stays to adjusted 
size during use. 

Famous RI@AID heavy-duty construction with 
guaranteed housing. Narrow jaw design makes work easy 
in tight places even on thin nuts. Comfort grip I-beam 
handle has handy hang-up hole. The new RIZAID 
Hex Wrench gives you more for your money than wrenches 
costing twice as much. Try it, buy it at your Wholesaler’s. 


> No. 11, %” to %”’ 
Available in 3 Sizes : No. 17, %”’ to 1%4"’ 
> No. 25, 1°’ to 2”’ 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARC 


For squares 


Flatheads, too. 
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so busy producing research for the 
company, that in many companies 
there is no time for individual work. 
Credits for publication must be given 
to the company and to other non- 
writers before companies will approve 
the publication of the paper. 


R/E’s Survey 

How valid are these criticisms? To 
find the answer, Research & Engineer- 
ing some time back polled 40 com- 
panies in many parts of the United 
States regarding their publication prac- 
tices. The results of this survey reveal 
that these complaints are for the most 
part unjustified. Actually, companies 
in research and development are doing 
what they can to help their engineers 
get experiments into writing. Eighty- 
one percent of the responding com- 
panies reported themselves actively en- 
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couraging their engineers to write for 
publication. 

From the standpoint of patent pro- 
tection, keeping new discoveries secret 
is not always advisable. Many com- 
panies deliberately encourage their en- 
gineers to publish new inventions in 
order to reinforce their claims of 
patent priority. The patent department 
of the M. B. Manufacturing Company 
of New Haven, Connecticut, for in- 
stance, insists that its engineers publish 
as soon as possible after developing a 
product or process because, in patent 
law, prior publicity is nine-tenths of 
ownership. 

Finally, the belief that companies 
are discouraging individuals from pub- 
lishing is refuted by the 43 percent of 
companies. They see the main advan- 
tage of writing to be the improvement 
it works on the thinking and expression 


of the individual engineers, For exam- 
ple, Dr. W. E. Hanford, vice president 
of Petroleum and Chemical Research 
of the M. W. Kellogg Company says 
that, “Only through publication does 
an individual maintain his own high 
technical standards.” And Dr. T. H. 
Rogers, director of research for the 
Standard Oil Company, points out that 
“Authors of papers for publication 
write better reports. They need the 
experience of organizing and writing 
for a wide audience.” 

In short, this poll of 40 companies 
indicates that American industry is 
very concerned with the problem of 
increasing the number of technical arti- 
cles written for publication. Only 20 
percent of the respondents reported 
doing nothing to promote writing of 
scientific literature. The great majority 
are pushing positive programs to en- 
courage engineers to write for publi- 
cation. 

How do they go about this? The 
replies to the poll indicate most com- 
panies meet the problem by one of 
three systems. 


@ an engineer writing fund 
@ a professional editing service 
@ a publications committee. 


Writing for Money 

According to R/E’s survey, some 
companies have established writing 
funds to induce engineers to write. The 
company pays its authors a fixed fee 
for a minimum number of words, In 
most cases, in order to get paid, the 
author is required to do the writing on 
his own time. Also, the subject of the 
article must be about something other 
than his normal work. 

The advantages of an engineering 
writing fund are set forth as follows 
by the Convair Company of San Diego 
California 


“Under the former system, we found 
engineer-authors tended to slant their writ 
ing toward the periodicals which paid the 
largest fees, with the result that papers 
were being submitted to relatively few 
editors, and not always to the publication 
best concerned with the article subject 
Since, in Convair, payment to the author 
is standardized at a price comfortably 
above the going rate (we found the aver 
age honorarium well below $100 per 
article ) the author can submit articles 
without regard for financial return to the 
most suitable publications 


Non-disclosure of secrets is the tendency 
today 
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Of forty companies polled, very few allow 
ghost-written artic'os...But those that do 
are highest producers. 


“From our standpoint the system has 
worked very well. In the half of 1956 dur- 
ing which the fund was actually in oper- 
ation, we authorized more than twice the 
number of payments for which we had 
budgeted at the outset. And in that half 
year more than doubled the number ac 
cepted by reputable magazines during the 
12 months prior to the May starting date 
of the fund. Also paving men for writing 
gets the writing done.” 

“If the article can be paid for in 
cash,” adds the Director of Research 
of the Electro Refractories and Abra- 
sives Corporation of Buffalo, New 
York, “the men will write on their own 
time — otherwise not.” 

Most companies, however, look 
upon writing funds as a needless ex- 
pense. Said the chairman of the publi- 
cations committee of a midwestern 
chemical company: “The men who 
write for money, I don’t believe pro- 
duce as high quality work as those who 
are motivated simply by the reputation 
in their field.” 

A somewhat different objection is 
expressed by an official in the Ameri 
can Machine & Foundry Company, 
who argues that paying money for arti- 
cles simovly takes men away from their 
regular duties. “If we gave money for 
writing articles,” he laconically com- 
mented, “that’s all those guys would 
ever be doing.” 

Finally, many companies feel that 
the problem is not to stimulate quan- 
tity of scientific literature but to stimu- 
late quality. Said the research director 
of a North Carolina textile comnpany, 
“There are very few really significant 
articles written. And the real trouble 
seems to me to be in improving the 
writing quality so that men will not 
have to dig and sweat as hard in eking 
the few morsels of information out of 
an overstuffed article.” 


Helo from Editors 

How can companies improve the 
quality of writing? Many companies 
answer by hiring professional technical 
writers. These men, usually amateurs 
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in science, are specialists in language 
They work exclusively on polishing the 
writings of engineers. They may be on 
the public relations staff or members 
of technical writing divisions. 

Companies find that such men are 
useful in several ways. For one thing, 
they frequently produce more readable 
reports. Because the technical editor is 
a specialist in writing, he often knows 
how to express ideas simply and 
clearly, Also since he’s a layman, he is 
more aware of points that are difficult 
to understand. As a result, the work he 
edits is frequently well received by the 
average audience. 

Another advantage of the technical 
editor is that he can help engineers to 
meet their writing deadlines. Because 
he works exclusively on writing, he’s 
not diverted by other activities. Thus, 
he can push ahead or writing projects 
much faster than can the engineer, who 
is often overloaded with the demands 
of his work. 

Finally, many companies feel that 
having a technical editor on the staff 
saves money. The technical editor's 
time is less valuable than the engineer's 
and he can serve the writing needs of 
several engineers simultaneously and 
save the overall time investment of 
these men. 

However, many research and devel- 
opment managers see decided disad- 
vantages in the use of technical editors. 
For one thing, reliance on them too 
frequently evolves into out-and-out 
ghost writing. This means that the 
engineer authors his articles in name 
only. 

Since one of the most significant 
values which an engineer receives from 
writing for publication is the practice 
he gets in clear and orderly expression 
of ideas, many research and develop- 
ment managers feel that the enginee: 
loses this training if an editor takes 
over the task. Says Dr. T. H. Rogers, 
director of research for Standard Oil 
Company, “Authors of papers for pub 
lications write better reports also, and 
they need the experience.” An official 
of Philco Company adds, “In these days 
of cluttered communication channels, 
the clarity with which technical ideas 
are expressed can have considerable 
bearing on the size of the clutter.” 


Ghostwriting also reduces the pride 
of authorship. A West Coast airplane 
company points out that writing for 
publication furthers an engineer’s repu- 
tation; the realization that another man 
has done much of the work diminishes 
this pride. 

One or two companies point out the 
possibility that technical editors, who 
are not well-versed in technical mat- 
ters, may make embarrassing mistakes 
and bring possible loss of sales to the 
company. 


Publications Committees 

How can companies avoid such er- 
rors and still make use of technical 
editors? One way, which over 54 per- 
cent of the respondents are employing. 
is through the use of publications com- 
mittees to review the literary efforts of 
engineers. Men from various depart- 
ments are represented on these com 
mittees. They are responsible for as- 
signing articles and reviewing manu- 
scripts. They meet from time to time, 
sometimes once a month, and bring 
to each manuscript the accumulated 
experience of their various back- 
grounds. 

These publications committees are 
popular for three reasons. One is that 
they diminish the chance of errors 
Just as important, they stimulate inter- 
est in writing by providing an immedi 
ate audience for the author. Also, be 
cause he knows that the manuscript 
will go the rounds right away, the 
author tends to polish his work before 
hand. Finally, as one highly placed 
official in a chemical company points 
out, “Committees are a necessity in a 
company like ours, where the engineers 
are producing plenty of articles of vari- 
ous levels of competence. The com- 
mittees provide a method of fairly 
assessing the articles for value and 
determining priorities — which articles 
should be published first and which 
ure of secondary importance.” 

On the negative side are the stand 
urd criticisms of committee manage- 
ment which arise from time to time 
The members of publication commit- 
tees are frequently not familiar enough 
with the subject of the manuscript to be 
qualified to review it. Sometimes the 
comments on the margins of the manu 


Publications committees provide an immediate audience for the author 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 


Lowest Cost Per Horsepower /nsta/ied 
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UNION PRODUCING MPANY T AL. HULL STATION ped 
with a Beaird-Ingersoll-Rand 165 h.p. 6JVG Packaged Compressor Union Producing Company, et al., installed their Hull station 
Unit has a Young t 

engine g sect tt 3 j pre f 


in 1953 to boost gas in the Carthage Field. Consisting of « 
Beaird-Ingersoll-Rand 6]VG, 165 h P pach iged COMpressor 
station handled 5.9 MMctd with suction at S00 p 

charge at 1300 psig 

During five years of production field pressures steadily declined 


| 


} 
hoient 


until the original compressor could no longer operate ef 
Rather than ist ll anew unit it was cle termine dl th it te ld con 


Unit on Second Service— 
version ot th pre sent compressol to two-stage « }« ration \ 


FIELD CONVERSION prove equally effective. This was quickly and economic 

FOR TWO STAGE done in the field. Two 7'-inch cylinders wer placed on the first 
compression stage and a 5-inch cylinder on the seco ( 

OPERATION Interstage gas cooling was provided by addi 

front of the existing radiator. A scrubber fi 

was installed and clearance bottle connecti 


on all cylinders 
The unit is now back in operation handling 2.5 MIMefd 


suction at 100 psig and discharge at 300 psig. This field com 
sion will enable the unit to operate fully loaded down thror 
final production of the field 


Beaird's gas engineers are ¢ Xperience d in finding economical 


eee solutions to every type of production problem call us t 

PACKAGED * “ 

COMPRESSOR PLANTS 

THE J. B. BEAIRD COMPANY, INC. 
Shreveport, Louisiana 


st wary f 


SHREVEPORT, LOUISIANA « Sal 
land, Texas * New Orlear Loui 
Angeles, California, and Cie. Inger 


BEAIRD INTERNATIONAL, INC. SIIREVEPORT, LOUISIAN 
Office Calgary, Alberta, Canada ¢ Car Ve 





Since 1888 


more new FORGED STEEL UNION 


«/ P~_ 
¢ yyy, 
J 7 
CLAYTON MARK & COMPANY 
a 


CLAYTON MARK 


Eliminates guesswork... Telis 
exactly what you want to know! 


Ready NOW ... our new catalog of Forged Steel Unions that 
gives all the vital facts you want to know when you order 
unions, It shows every detail of construction . .. gives you every 
specification from metal to hardness of seats to exact dimen- 
sions. 

So complete is the information in this new union catalog that 
an engineer can draw them into plans and write complete speci- 
fications for ANY job requiring pressures to 6,000 Ibs. No wad- 
ing through words, Just plain facts ... but ALL the facts you 
need. 

Clayton Mark Unions have set standards throughout industry 
for almost a half century. They are made by the originators of 
steel unions and the leader in forged steel unions—Clayton 
Mark. They are designed, produced completely, and guaranteed 
by Clayton Mark, They are your assurance of long life and 
lower-cost union service. 


See your nearby Clayton @ PETROR @ MARK® 
@ PETRO STAINLESS® @ ORIFICE 
write us for your FREE copy @ HANDLEBAR® @ CHECK VALVES 
of the new UNION CATALOG. @ HYDROR @ FORGED STEEL FITTINGS 


Mark Union distributor or 


CLAYTON MARK & COMPANY 
1900 Dempster St., Evanston, Ill. 


quality products for industry, farm and home 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





inmated by Sales inmated by Authors 
or Public Relonons R/D management = own inutiative 


Prodding seems to pay off ... Highest pro- 
ducers are labs where R/D management 
assigns the writing project. 


script are a deterrent rather than an 
encouragement to further writing. In 
addition, frequently no one takes re- 
sponsibility for seeing that the publil- 
cations are mailed out to magazines. 
When a technical writer is available, 
there is always one individual to ride 
herd on articles and see that a specified 
number are distributed. In committees, 
with each of the members too busy to 
give it his full time, this activity is 
often ignored. 


How About the Time Element? 

Seventy-five percent of R/E’s re- 
spondents agreed that time is one of 
the main obstacles to the production of 
scientific literature. Handy & Harmon 
reports, “The problem is to get the job 
done. The result is that the author 
works on the report during and after 
hours.” And J, Bennett Hill, director, 
the research and development depart- 
ment of the Sun Oil Company in Phila- 
delphia says, “Though it’s accepted 
that the engineer may write on com- 
pany time, actually most of this work 
is done on his own time.” 

A great number of companies, 51 
percent, make allowance for this lack 
of time by permitting engineers to do 
some of their writing on company time 
unless a special project intervenes. The 
truth is, however, that special projects 
arise so often in most labs that engi- 
neers have little if any time to write 
during office hours. 


Quality the Main Concern 
Perhaps the best appraisal of the 
scientific literature being produced in 
America today was made by Ralph 
Phelps, director of the Engineering 
Society Library, who commented, 
“Measuring writing in terms of quan- 
tity is pretty meaningless. The impor- 
tant thing is that scientific literature be 
written with a view toward teaching 
and informing, not just to place one’s 
paper before a meeting.” xe 
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> Vice President 
Thomas L. Wark 
was appointed spe- 
cial assistant to the 
president of Tide- 
water Oil Company. 
Wark was formerly 
western division gen- 
eral manager, with 
headquarters in San 
Francisco. Vice Pres- 
ident Charles R. 


T. L. Wark Brown has been 


C. R. Brown Lloyd Armstrong 
named western division general manager, 
succeeding Wark. Brown's prior post was 
central division general manager in Tulsa. 
Lloyd Armstrong, previously southern di- 
vision assistant general manager, with 
Houston headquarters, has been appointed 
central division general manager, suc- 
ceeding Brown. 


> Jack McLaughlin, former night editor 
of the Los Angeles International News 
Service Bureau, has joined the press rela- 
tions staff of The Superior Oil Company. 
As part of his new duties McLaughlin will 
help edit Superior’s new house publica- 
tion, Superior View. 


> Frank M. Jacobson, vice president of 
Murphy-Canada Oil Company, was 
elected president and a director of Amu- 
rex Oil Company, and Paul C. McDonald, 
vice president of Murphy Corporation, 
was elected an Amurex director. They 
succeed W. L. Falconer, former presi- 
dent and director and Oliver H. Payne, 
former director, who have resigned. 





DEATHS 


> Roy Warrington Henderson, 46, vice 
president and assistant general manager 
of Baker Oil Tools, Inc., passed away 
June 24, in Houston, Texas. 


> Ralph M. Barr, 58, who was widely 
known among oil men in Pennsylvania 
and Ohio, died suddenly June 24. He was 
manager of the Ohio shops district of The 
National Supply Company. 

> U. V. Seales, 62, a vice president and 
the secretary-treasurer of Hunt Tool 
Company, died in Houston June 17. 


> William J. Healy, 60, sales manager 
for the blower and compressor and the 
turbine divisions of the De Laval Steam 
Turbine Company, died June 3 in Tren- 
ton, New Jersey. 

> C. Frank Redick, 76, who until his re- 
tirement in 1945 was the Ohio Oil Com- 
pany’s production superintendent at Yates 
field, Texas, died June 26, at his home in 
Spencerville, Ohio. 

> Louis F. Pemoulie, 62, retired general 
superintendent for Atlantic Pipe Line 
Company's crude oil pipe line division, 
died of cancer May 14. 
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> D. W. Brisbane, chairman of BP Refin- 
ery (Kwinana) Ltd., was awarded the 
C.B.E. for public services in Australia 
Also awarded the C.B.E. was A. W. G. 
Trantor, for public services in Aden, 
where he had been general manager of 
BP’s Aden Refinery since 1954. The 
M.B.E. went to A. L Bannister, training 
manager of Kuwait Oil Company. 


> Ed Parkes, executive vice president of 
United Gas Corporation since 1955, was 
appointed president. He is also president 
of Union Producing Company and United 
Gas Pipeline Company, the United Gas 
production and transmission subsidiaries 
Parkes succeeds N. C. McGowen, who 
will remain as chairman of the board, a 
position he has held in addition to the 
presidency for several years. 

Three Houstonians were re-elected as 
officers of the Texas distribution division 
of United Gas Corporation. They are J. 
C. Flanagan, vice president and general 
manager; James A. Wilson, vice presi 
dent and operating manager, and H. A. 
Lang, assistant secretary and assistant 
treasurer, 


> Admiral of the Fleet Sir John Henry 
Dacres Cunningham, G.C.B.. M.V.O., 
M.I.LE. (Hon.), chairman of the Iraq 
Petroleum Company and associated com 
panies since 1949, has retired. 


> Harry F. Huf was named general man- 
ager of the engineering and construction 
department of The Atlantic Refining 
Company. He has served as administra- 
tive manager for the past 4 years. Huf 


succeeds Dr. L. M. Goldsmith, retired. 


TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below .. . a natural gas field meter 


> William Naden has been elected presi- 
dent of Esso Standard Oil Company fol 
lowing the announcement that Stanley C. 
Hope, president since 1949, has retired 
Naden has been a director of the com 


William Naden S. C. Hope 
pany since 1946 and executive vice presi 
dent since 1955. Hope will devote a con 
siderable portion of his time in the future 
to highway safety. 


> Neville G. Penrose, head of Neville G 
Penrose, Inc., of Fort Worth, Texas, has 
agreed to serve as a vice chairman of the 
1958 Special Gifts Campaign of the Na 
tional Conference of Christians and Jews 
Penrose will head the work of securing 
large gifts among members of the petro 
leum industry whose leaders are sympa 
thetic to the cause. 


> George E, Mays was assigned to Ham 
burg, Germany, as assistant to L. W. Fin- 
lay, shareholders’ representative for Stand 
ard Oil Company (New Jersey) in Ger 
many, Belgium and The Netherlands, and 
chairman of the company’s coordination 
committee for Europe. Mays has been 
with Jersey Standard at its New York 
headquarters for the past three years 








Auto-Lite Model "1000" Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading 
Priced as low as $49.50. Manufactured to cus 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators 


THE ELECTRIC AUTO-LITE COMPANY 
INDUSTRIAL INSTRUMENT DIVISION 
TOLEDO 1, OHIO 
NEW YORK * CHICAGO © SARNIA, ONTARIO 


TEMPERATURE RECORDERS & INDICATORS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





WHEREVER YOU 
FIND PIPE WITh 
ORANGE BANDS 


YOULL FIND A SMART 


PIPE BUYER 


Youngstown’s fully-automated ultra-modern 
No.3 Seamless Mill now operating at our Indiana 
Harbor Works near Chicago turns out the pipe 
with orange bands, the finest made anywhere 
Illustrated is the world’s largest Rotary Hearth 
Furnace here three billets per minute are 
heated so that quality seamless pipe can work for 
you on your next drilling job! 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Youngstown, Ohio 











SEAMLESS DRILL PIPE - CASING - TUBING - 





here’s how 
RICHFIELD 
solved 
these two 
oil storage 


problems 


a. 


* 


1. Fire Hazard 2. Vapor Loss 


Here is an investment by Richfield Oil Company that 


gins Safety Seal, reduce vapor space under the 
pays otf in satety and conservatior 


. It is a seven- cumferential fabric to an absolute n 
Marine Terminals that practically eliminates losses due to thermal t 
apacity. The tanks, built and serves to prevent rim fires. The fabric 
American, are equipped with Wiggins long-lived type and a special 

Floatir ‘oots with Wiggins Safety Seal that stops it fron 
vapor ind protects from rim fires 


tank addition to Richfield’: 


acgds naifa mil n barrels ¢ 


weatner-! 
the sun. The sea 
of the liquid and the 

Wiggins Double-Deck Floating Roots with the Wig 


Wiggins Safety Seal gives you all these « 


PLaTe & WELO 


Haga . PLATE & WELDING DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois 
Offices in all principal cities 


It pays to plan with General American 


FOR FURTHER INFORMATION ON 


VERTISED PRODUCTS. SEE READER SERVICE CARD GENERAL SECTION, August, 1958 





First transistor-powered 


mobile radios thermostatically protected 


General Electric's Progress Line mobile radios 


now offer transistor advantages in all bands. 


New transistorized power supply for both trans 
mitters and receivers means no vibrators to re 
place, no rotating or vibrating parts to wear out 
Transistors, plus high quality silicon rectifiers. 
give you the most dependable mobile communi 


cation known today 


Progress Line mobile radios with transistorized 
power supplies are available in a// communication 
bands: 30 to 100 watts in low band (25-54 me), 
25 or 50 watts in high band (144-174 mc), or 15 
watts in UHF band (450-470 mc). 


OPERATE FROM EITHER BATTERY POLARITY— 
Only General Electric's Progress Line lets you 
operate on either positively or negatively 
grounded 12 volt batteries. This is especially im 


portant in fleet operations. 
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IMPROVED RANGE—\ ibrator hash usually asso 
ciated with receivers is totally eliminated by the 
use of transistors. The result is maximum receiver 


sensitivity. 


NOT DAMAGED BY VOLTAGE VARIATIONS— 
Unlike vibrators, transistorized power supplies 
can withstand battery voltage variations from 


+90 to 50 percent. 


PROGRESS WITHOUT OBSOLESCENCE— No need 
to buy new power cable or control head. General 
Electric Progress Line mobile units with eithes 
new transistorized power supply or regular vibra 


tor power supply are ¢ om pl tely interchangeable 


Call your G-E communications consultant for 
full details. He’s listed under “Radio Communi 
cation Equipment” in the Yellow Pages. Or write 
General Electric ¢ ompany. Communication Prod 


cts Department. Section 3188, Syracuse, N. ¥ 


ee Progress /s Our Most Important Product 
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LIFTS 15 TONS 


One-man 


CRUISER’ ( TRAVELS 21.5 MPH 


Take another look at this Koeh- 
ring 205 Cruiser. It brings you the 
economy of one-man control for crane 
work-and-travel — plus road speeds up 
to 21.5 m.p.b. This way, one fast- 
moving Cruiser efficiently serves sev- 
eral widely-separated work-areas — 
travels 30, 40 miles or more to do a spe- 
cial lifting or material-handling job 
— and returns, all in the same day. 


30% gradability 


Cruiser highway travel is unrestricted. 
Overall width is only 8 feet. Axle-load 
distribution meets street and highway 
regulations in most areas — even when 
carrying 25-foot folded boom. For all 
its speed and roadability, the 4-wheel- 
drive Cruiser has plenty of tractive 
power. It climbs 30° grades — is easy- 
handling, maneuverable on or off- 
pavement. Turns in 27'2-foot radius 
— has power-steering, smooth torque- 
converter drive, big air-hydraulic 
brakes. One engine supplies all power 
for work and travel — one man con- 
trols all operations. Consider what this, 
alone, can mean in lower costs, and in- 
creased efficiency on your work. 


Big work capacity 


In addition to 21.5 m.p.h. travel speed, 
you also get a full range of low shuttle 
speeds from 0 to 7 m.p.h. for lift-and- 
carry. It safely lifts up to 15 tons 
(based on 85% rating). Boom lengths 
range from 25 to 70 feet. Or, 15 to 30- 
foot jib can be added to 65-foot boom. 
As a clamshell or dragline, the Koeh- 
ring 205 Cruiser handles 12 to 3 i-yard 
buckets on a wide work radius. It 
readily converts to 12-yard shovel or 
hoe. Truck or crawler mounting also 
available. Call Koehring distributor — 
or write us today for complete details. 


KOEHRING 
DIVISION OF KOEHRING COMPANY 


MILWAUKEE WISCONSIN 


TOR FURTHER INFORMATION On GENERAL SECTION, August, 1958 
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Helmerick & Payne Rig No. 38 
irilling with 7500 feet of Tiger Brand 


Howard Williams, driller 


We've 


Rotary Drilling Line. 
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“We get better service 
from this wire rope 
than any other make,” 


says Howard Williams, driller from Helmerick & Payne, Inc. 


—It's Tiger Brand, of course 


This rig was drilling in Garvin County, 
Oklahoma, when these photographs were 
taken. They were using a 7500-foot, 
1'4” 6x 19 USS American Tiger Brand 
Rotary Drilling Line with wire core. 

This is the line that has set some of 
the highest ton-mile records in the oil 
fields. The driller, Mr. Howard Williams, 
said, “We've had better service with 
American Tiger Brand than with any 
other rope we ever used. It spools easy 


and we seldom have to add lubrication.” 


American Steel & Wire 
Division of 


Columbia-Geneva Stee! San Franciscx 
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Heimerick & Payne, Inc. have used 
Tiger Brand Rope for many years. They 
operate more than twenty rigs. By fol- 
lowing recommended cut-off practices 
and taking proper care of the rope, they 
get maximum service and low wire rope 
costs. 

You can get USS American Tiger 
Brand Wire Rope from leading distribu 
tors throughout the oil fields. Try it next 
time. You’ll save money. 


USS and Tiger Brand are re 


United States Steel 


« United States Steel Export Company, Distributors Abroad 





CONSTRUCTION of a new building 
which will house additional seamless tub- 
ing and other cold draw equipment and 
facilities, and which will increase existing 
cold drawing production capacity by 
about 50 percent, principally for Monel, 
was announced by E. M. Kline, general 
manager of The International Nickel 
Company's Huntington, West Virginia, 
Works. 

Costing about $3,500,000, the new 
building will be approximately 180 ft by 
350 ft, and will house the necessary 
equipment for the efficient production, in- 
spection and testing of long length high 
nickel alloy tubing. 


SPERRY WESTERN, Inc., non-destruc- 
tive testing service, is now in new and 
larger quarters at 1525A North Post Oak 
Road, Houston. The new home, consist- 
ing of a 4000 sq ft laboratory and test 
building, and 1200 sq ft office building, 
is about three times larger than their for- 
mer location. The company has installed 
ultrasonic immersion equipment for con- 
ducting laboratory tests for detecting de- 
fects in various types of oil industry 
equipment 


NEW AUTHORIZED distributor of Du 
Mont’s industrial television product line 
for 47 counties in the northeastern section 
of Texas is Sound Engineering Company 
of Dallas, Texas. 

Located at 4329 Belmont Avenue, the 
industrial television specialist firm has 
been given exclusive rights for the sale, 
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7 days of 
, for as low as $56.80 


7 days and 6 nights at Galveston’s finest resort hotels. Beau- 
tiful new guest rooms, superb seafood, swimming pool, nightly 
movies, shuffleboard and 30 miles of sand and surf await 
your pleasure. See your travel agent or write to Hotel Galvez. 


a 


*per person, 2 to a room, 
European plan. 4 days— 
3 nights, $13.95 


AFFILIATED 
NATIONAL 


the Washington 


The Trade 


PARADE 


installation and servicing of Du Mont 
closed-circuit television systems in a 
market area whose leading cities are Dal- 
las, Waco, Marshall, Sherman, Paris and 
Tyler. 
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WELEX, INC. has recently graduated 13 
men representing U. S., Canada, and BWI 
districts, from an instrumentation school 
presented at the company’s Research and 
Development Laboratory in Houston 
The class covers all phases of logging 
techniques, and is presented periodically 
as a part of the Welex program of re- 
search, as well as part of its plan to keep 
all technical personnel informed of the 
newer logging procedures. 


ia jack a 


A permanent display and demonstration unit of the Murdock Tank & Manufacturing Com- 
pany 50-barre! single shell meter and dump tank custody transfer system installed at the com- 
pany’'s Tulsa plant, 3418 South Santa Fe. Viewers can see lease automatic custody transfer of oil 
to the simulated pipeline to show the process and controls. Visual means are provided to 
permit observation of internal flow of the process. A compact rack mounted contro! panel 
with fail-safe features, time delays and plug-in features is a part of the display. 





at the heart of the beach 
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THE BUCCANEER and GALVEZ HOTELS 
SWIMMING POOL—AIR CONDITIONED —TV 





ALABAMA: Mobile—the Admiral! 
Semmes; Birmingham—the Thomas 
Jefferson. WASHINGTON, D. C.— 
INDIANA: In- 
dianapolis—the Claypoo!. LOUISI- 


wood; Dallas—the Baker and the 
Travis; El Paso—the Cortez; Gal- 
veston — the Buccaneer, Galvez, 
Seahorse, Jean Lafitte and Coro 
nado Court; Laredo — the Plaza 


OFFICES: 


New York 
Chicago 


Circle 7-6940 
MOhawk 4-5100 


HOTELS 


AIR CONDITIONED 
TELEVISION 


ANA: New Orieans—the Jung and 
the De Soto. NEBRASKA: Omaha— 
the Paxton. NEW MEXICO: Clovis 
—the Clovis. SOUTH CAROLINA: 
Columbia—the Wade Hampton 

TEXAS: Austin— the Stephen F 


RADIOS Austin; Brownwood — the Brown 


Lubbock — the Lubbock; Marlin — 
the Falls; San Angelo—the Cac 
tus; San Antonio—the Menger and 
the Angeles Courts. VIRGINIA: 
Mountain Lake — the Mountain 
Lake; Nerfolk—the Monticello. 


46-98-92 
EXecutive 3-6481 


Mexico City 
Wasbington 


Free Inter Hotel Teletype 


Galveston. SOuthfield 5-8536 Reservation Service 
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Three Rust-Oleum DIFFERENCES 
that save you time, money and metal! 


GOES ON FASTER 


No tedious surface prepara- 
tions usually required — just 
scrape and wirebrush to re- 
move rust scale and loose rust 
—then brush Rust-Oleum 769 
Damp-Proof Red Primer right 














STOPS RUST 


Rust-Oleum’s specially-proc- 
essed fish oil vehicle works 
down through the rust into the 
tiny, microscopic pits in the 
bare metal where it drives out 
air and moisture to stop rust. 





LASTS LONGER 


Applied over rust, Rust-Oleum 
lasts longer for the over-the- 
years protection you need, It 
resists sun, salt water, salt arr, 
fumes, heat, humidity, mois- 
ture, weathering. 


over the remaining rust. 

















Chart shows results of tracing radio- 
activated Rust-Oleum through rust 
to bare metal by Geiger Counter. 
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These are just a few of many important differences _ finish coatings, with the same fish oil vehicle, are avail- 
that separate Rust-Oleum from ordinary coatings. able in nearly every color for double protection 
When you consider that Rust-Oleum covers approxi- 

mately 30% more area, depending upon surface con- Prompt delivery from Industrial Distributor stock 
dition and porosity . . . and the fact that Rust-Oleum Write for illustrated literature with color charts 


RUST-OLEUM. 


ATTACH TO YOUR LETTERHEAD — MAIL TODAY 


Rust-Oleum Corporation 
2639 Oakton Street * Evanston, Ilinols 


[J] Complete literature with color charts 
(C) 30-page report on Rust-Oleum penetration, 


C) Necrest source of supply. 


® 
' 
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Rust-Oleum and Stops Rust are brand names and registered trodemorks of the Rust-Oleum Corporation. 
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“CANNON PENS 


assure : 
legible | VV a 
charts : 


...eliminate 

inking 

problems 
ee 


Cannon controlled-flow capil 
Easily installed 
lary meter pens provide excep as original or re 
tional dependability and long placement equipment in 
life with minimum mainte. : al! etensere, Seserens 
. instruments vailable ir 
nance. Easy to install, these + 4/6 sizes and angles - 
precision pens produce accu ° special pens upon re 
rate chart records of maximum 
legibility and continuously re 
cord up to a full year without 
refilling reservoir 


¢ Ends Unrecorded Intervals. Unaffected by pulsating 
flows, chart speeds, rapid pen movement 

¢ Sealed Ink Supply. Prevents clogging from 
atmospheric contamination 

¢ Two-Way Ink Flow. Stainless steel writing point is 
positioned above ink level in reservoir and ink flows in 
either direction by capillary action—eliminates 
smearing, blurring. 


¢ Special Pens. Designed and produced to customer 
specifications where special inking problems make 
standard pens impractical. 


Write today for information 


AMERICAN PR 


i 2 oe we Oe . Me O26 iD. OD. fg 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


Trade Parade 


ALCO PRODUCTS, INC., announced a reorganization of its 
marketing research and advertising and sales promotion opera- 
tions in line with a move to bolster marketing efforts. 

Arthur A. Batts Jr., former director of advertising and mar- 
keting research, has been promoted to director of commercial 
research and A. Robert Jaeckel to director of advertising and 
sales promotion. 

JOHNS-MANVILLE opened the first continuous-process as- 
bestos-cement pipe plant in the United States at Denison, Texas, 
in June. The “new plant, operated by electronic push-button 
controls, is an almost completely automatic factory. 

ITS UTILITY TRACTOR business is being expanded by Allis- 
Chalmers Manufacturing Company, Milwaukee, with the ap- 
pointment of J. D. Morris as sales manager of the new utility 
tractor and equipment sales department. 

In addition to products manufactured and sold by Allis-Chal- 
mers, the company has set up a program of engineering clearance 
under which selected applicable companion products of outside 
manufacturers will provide a complete line of equipment for 
utility applications. 

ESTABLISHMENT OF oil field service operations in Bolivia 
is announced by Perforating Guns Atlas Corporation, Houston 
subsidiary of Chemetron Corporation (formerly National Cylin- 
der Gas Company). Paul C. Cnarrin, PGAC president, said the 
new overseas activity is being started under contract with Yaci- 
mientos Petroliferes Fiscales Bolivianos, Bolivian government 
oil company. Headquarters will be at Camiri and the company 
will serve the Bolivian oil fields which extend approximately 
150 miles along the eastern side of the Andes mouniains. 
OKLAHOMA CITY has been added to the growing list of 
branch othices recently opened by Lufkin trailers, a division of the 
Lutkin Foundry and Machine Company, manufacturers of truck- 
trailers, oil field equipment and inaustrial gears. Ihe Oklahoma 
City branch sales and service office brings their factory owned 
and operated branch offices to six opened within 15 months. 
CONTINENTAL-EMSCO Company announced the opening of 
a new pump snop in Luling, Lexas. The Continental-Emsco 
D+-B Pump shop will be managed by B. R. Greive, former store 
manager for the oil field suppiy and manufacturing company at 
McAlien, Texas. L. E. Fullingnam is the D+-B specialist and the 
pump snop foreman is W. L. McWhorter. 

JONES & LAUGHLIN SUPPLY Division of Tulsa and Conti- 
nental lank Company of Oklahoma City announced an agree- 
ment for exclusive supply company distribution of Continental 
tanks througnout the ou fields ot the Uniued States, Canada and 
overseas. 

EXPANSION of the new Henry, Illinois, General Chemicals 
plant of B. F. Goodrich Chemical Company is announced by 
Company President John R. Hoover. ‘Ine announcement co- 
incides with the beginning of manufacturing operations at the 
recenily completed piant to produce specialty organic chemi- 
cals tor use in the petroleum, rubber, plastics, etc. 

NEW EXECUTIVE vice president of Dresser Industries, Inc., 
is J. P. Gasser. He has long been associated with the Seaboard 
Oil Company, of wnich he was executive vice president and 
member of the executive committee from 1953 to this year. 
AN EXPANSION of the chemical products marketing group 
of National Carbon Company, Division of Union Carbide Cor- 
poration, has been announced by W. W. Palmquist, manager. 
lo extend customer service and improve the etticiency of the 
national sales organization, two field sales divisions have been 
established with neadquarters in New York and Chicago. 

E. S. Malkin, formerly chemical products field salesman in 
New York, has been named eastern division manager. J. F 
Brauning, formerly chemical products field salesman in Chicago, 
has been appointed western division manager. 

TWO RECORDS were set here by Lukens Steel Company 
which, within the space of two weeks, made and shipped the 
heaviest pressed heads and the heaviest spun heads ever formed. 

Iwo heads, each weighing approximately 22,540 Ib, were spun 
for use in petroleum refining equipment being made by A. O 
Smith Corporation. Four heads, each weighing approximately 
16,340 Ib, were pressed for use in power boilers being made by 
Combustion Engineering, Inc. 

FAIRBANKS COMPANY, of Binghamton, New York, an 
nounced appointment of Henry H. Paris Distributor, Inc., Hous- 
ton, as exclusive distributor in the Mid-Continent and Gulf 
Coast areas for the company’s complete line of bronze and iron 
valves. Fairbanks Valves are sold exclusively through the job- 
bing trade and used extensively in the oil industry, as well as 
in a broad range of other industrial services. 
INTEGRATION OF Service Bulk Mud Company of Liberty, 
Texas, and its personnel into Baroid Division National Lead 
Company has been announced. V. R. Burch, organizer and pre- 
vious owner of Service Bulk Mud Company, joins Baroid Di 
vision with over 29 years of experience in mud distribution in 
the Texas Gulf Coast area. 
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NOW .. individual packaging protects each 
TUBE:TURN Alloy Welding Fitting and Flange 
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on TUBE-TURN Alloy Fittings and Flanges 
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Your nearby Tube Turns’ Distributor can supply your fitting needs in alloys 

and non-ferrous metals . . . as well as in carbon steel, wrought iron, carbon- 

—_ and chrome-moly. This one source for all your requirements in welding 
ttings and flanges enables you to simplify purchasing and cut red tape 


Tube Turns is now safeguarding the top quality of its stainless 
steel, aluminum and other alloy products with individual packag 
ing. All of these fittings in sizes through 12”, and flanges through 
8”, are now wrapped in kraft paper and individually packaged 
in a rugged container, built to standards established by extensive 
testing. Hence, from point of rigid inspection to job site, each 
fitting is protected against damage 


Here is new convenience, too. Your fittings are easier to store 
And each container is fully marked with description of fitting or 
flange, size, schedule, type material and production lot for posi 
tive, easy identification in the warehouse or on the job 

Here is another plus value you get when you specify TUBE 
Turn* Alloy Fittings and Flanges, and buy them from your 
nearby Tube Turns’ Distributor. 

The trademarks “TUBE-TURN” and “tt” are applicable only to the quality products of Tube Turns. 
*TUBE-TURN” and “tt” Reg. U.S. Pat. Of 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Louisville 1, Kentucky 


District OFFICES: New York * Philadelphia ¢ Pittsburgh * Chicago * Detroit * Atlanta 
* New Orleans * Houston * Midland * Dallas * Tulso * Kansas City * Denver * 
Los Angeles * San Francisco * Seattle 
IN CANADA: Tube Turns of Canada Limited, Ridgetown, Ontario. District OFFICES 
Toronto, Ontario * Edmonton, Alberta * Montreal, Quebec * Vancouver, British Columbia 


CHEMETRON 











Trade Parade 


AN ACROSS-THE-BOARD DIS- 

COUNT of 15 percent on all Hughes 

rock bits, distributed for use in the United 

States and Canada, was announced in 

Houston by M. E. Montrose, vice presi- 

dent-sales, Hughes Tool Company. UFKIN 
In making the announcement, Mont- 

rose said that the reduction in the price 

of ~~ rock bits was made to aid the 

drilling industry hard hit by the serious 

slowing down of drilling in the United CHROME 

States and Canada, and to help stimulate ® 

the over-all economy grown dependent CLAD... 

in a large degree upon a healthy oil in 


dustry. won't rust, 


JOY MANUFACTURING Company an 
nounced its Oil Field Drill Division at chip or peel 
Dallas, Texas, is being consolidated with 
two of the company’s other divisions. 

The manufacturing operations and the 
marketing of rotary blast hole, and wate: 
well drill products, are being consolidated 
with Joy’s Mining and Construction D.- 
vision, Michigan City, Indiana. Oil field 
products will be handled through the 
company’s Baash-Ross Division, head- 
quartered in Houston. 





There’s no paint on Lufkin Chrome exclusive Chrome Clad finish. Glare 
Clad Anchor Tape lines. free, smooth, rust resistant . . . the 


TEXAS INSTRUMENTS Incorporate! | The bold, black markings are most durable tape line you can buy. 
dedicated its new 310,000 sq ft plant 0! bonded to the basic metal . . . pro- Anchor lines are replaceable in 
revolutionary design for the manufa: tected with several electroplatings the genuine-leather, hand-stitched 


cane Se emma ah ether seareere that give extra strength to the line. case. Available with markings in 
‘ The final metal coat is Lufkin’s feet, 10ths and 100ths 


by using the signal from the American 
satellite Vanguard to cut the traditional! 
ribbon. 

TI-made transistors are playing an im 
portant role in the instrumentation of th THE UWF Ki, RULE COMPANY 
orbitting satellite. Dr. James R. Killian TAPES + RULES + PRECISION TOOLS 
chairman of the President’s Advisory SAGINAW, MEH. + NEW YORK CITY + SammE ONT 
Committee on Science, made the dedi- 
catory address. 





Yours for a Latin holiday . . . the colorful 
traditions of Old Mexico mingled with the 
ease and luxury of ‘gringo’ comfort. Visit 
Texas’ most romantic city ... and choose the 


Menger. by the Alamo . . . San Antonio’s 
only resort hotel. Outstanding food and 
guest accommodations, private parking lot 
with lobby entrance. 


eee 8 
ANTONI 


AFFILIATED ALABAMA: Mobile—the Admiral wood; Dallas—the Baker and the OFFICES 
Semmes; Birmingham—the Thomas Travis; €1 Pase—the Cortez; Gal 
Circle 7-6940 


Jefferson. WASHINGTON, D. C.— — th ccaneer, Galve New York 
NATIONAL the Washington. INDIANA: In =. pa. aoa ra ee : 
dianapolis—the Claypool. LOUISI- 8200196. wo Seem Chicago MOhawk 45100 
HOTELS ANA: New Orleans—the Jung and 200 Court; Larede — the Plaza 
the De Soto. NEBRASKA: Omaha— Lubbock — the Lubbock; Marlin — Mexico City 46 98-92 
; ‘ the Paxton. NEW MEXICO: Clovis the Falls; Sam Angelo—the Cac Wash 
AIR CONDITIONED —the Clovis. SOUTH CAROLINA: tuys: San Antonio—the Menger and a 
TELEVISION Coiumbia—the Wade Hampton the Angeles Courts. VIRGINIA 
RADIOS TEXAS: Austin — the Stephen fF Mountain Lake — the Mountain 
Austin; Brownwood — the Brown Lake; Nerfolk—the Monticello Galveston SOuthfield 5-8536 Reservation Service 
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Free Inter Hotel Teletype 
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Trade Parade 





Appleton Opens Pacific Coast Factory in the central manufacturing district of Los Angeles. 
Utah, Nevada and Western Texas as well as the Pacific Coast states will be served on an over- 
night delivery basis from Los Angeles. The new “Pacific Division" facilities are completely 
modern in every respect. William A. Mundy has been named general manager of the divisién 
and Eugene L. Cherry heads the manufacturing phase. 
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Over One Million he os : 


KRALOY 


HIGH-IMPACT 


PVC PIPE 


in oil-country use today 


This proves that there is no substitute for 
Kraloy experience 


KRALOY is the most experienced manufac 
turer of PVC plastic pipe for the petroleum 
industry. The first polyviny! chloride lead line 
installed in this country—at Great Bend, Kansas 
—was Kraloy Pipe. Kraloy High-impact PVC 
today is preferred by production men for main 
tenance-free service in lead lines and disposal 
systems. Kraloy customers use Kraloy High 
impact PVC pipe for lead lines, gas lines, and 
salt water lines because Kraloy normally elimi 
nates (1) sulphur corrosion due to sour crude 
(2) paraffin buildup, (3) corrosion and scale 
(4) trouble from soil electrolysis 


YOU Benefit From KRALOY'S Quality Control 
To insure quality control, random samples of 
Kraloy Plastic Pipe are tested daily in Kraloy's 
own laboratory for burst pressure, impact resist 
ance, and tensile strength under standard ASTM 
specifications 


Kraloy Pipe is Sold Only Through 
Qualified Supply Stores 


Warehouse stocks and sales representatives: 


Kraloy Export Office, 30 Rockefeller Plaza 
N. . Y. 
John Piersol, 13913 Hillcrest Rd 
DALLAS 30, TEXAS 
The Mack Company, 2005 Hackney St 
HOUSTON 23, TEXAS 
J. W. Massey, Jr., P. O. Box 2224 
MIDLAND, TEXAS 
Ross Howell, 209 E. Scott St 
WICHITA FALLS, TEXAS 
The Becker Sales Company, P. O. Box 2262 
TULSA, OKLAHOMA 
The Becker Sales Company, 3013 S. High St 
OKLAHOMA CITY, OKLAHOMA 
Fobinson Oil Field Specialties, 616 Main St 
GREAT BEND, KANSAS 


For Detailed Information, Write Dept. PE 


KRALOY plastic pipe co., ine. 


4720 East Washington Boulevard, Los Angeles, Calif 
Subsidiary of the Seamless Rubber Co., a Rexall Drug Co. Subsidiary 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





Plans New Pipe Mill 

National Tube Division, United States 
Steel Corporation, announced that it 
would construct a new continuous butt 
weld pipe mill at its Lorain, Ohio, works 
John E. Goble, president of National 
Tube, said that construction of this major 
facility is expected in the next two to 
three years. 

The new buttweld mill will be designed 
for production of finished pipe in a size 
range of 1'4 inches to 4 inches and will 
be the most modern continuous buttweld 
mill ever built. The new unit will be 
housed in a new building and includes 
finishing equipment and stocking and 
handling facilities. Capacity of the new 
mill will be 237,000 tons of finished pipe 
per year. 


CONSTRUCTION of a new district sta- 
tion and expansion of facilities and serv- 
ices at another district of The Western 
Company were announced by H. E 
Chiles, Jr., Western president. The new in- 
stallation is under construction at Kermit, 
Texas. The service company will offer its 
complete line of well services — logging, 
perforating, fracturing and acidizing — 
for that area. Operation from the station 
is slated to begin in mid-June. 

Expansion of facilities at Hobart, Okla- 

homa, will include logging and perforat- 
ing in addition to the already established 
acidizing service was also announced. The 
station will also expand its acidizing fa- 
cilities and equipment. 
INTEREST ENCOUNTERED in its 
Model 104 Nuclear Magnetic (NMR) 
Analyzer, and increasing areas of appli- 
cation of this instrument since its recent 
introduction to the market, led Schlum- 
berger Well Surveying Corporation, 
Ridgefield Instrumentation Division, to 
set up a complete marketing organization 
for Model 104, it is announced by A. 
Russel Aikman, Schlumberger Marketing 
Director. 

Charles Morgan, assisting Mr. Aikman 
as Sales Manager, will be in charge of 
this nationwide organization. The follow- 
ing companies will be taking part in the 
distribution: J. J. Maguire Company, 
Washington, D.C., and South Atlantic 
States; Atlantex, New England; Harshaw 
Scientific Division of Harshaw Chemical, 
Central States; Van Waters & Rogers, far 
West; Pitchford Scientific Instruments, 
Western Pennsylvania. 


A. T. GREEN MACHINERY Co., Route 
8, Pittsburgh, Pennsylvania, was ap 
pointed distributor for the complete line 
of Cleveland trenchers, sidecranes, back- 
fillers and tampers. The Green organiza 
tion will handle sales, parts and service of 
Cleveland equipment in western Pennsy!l- 
vania. 


A NEW SALES AND SERVICE loca- 
tion in San Antonio at 8602 North New 
Braunfels Avenue was opened by Wau- 
kesha Sales & Service. This brings to 13 
the total number of Waukesha offices. At 
each of these centers are offered complete 
stocks of Waukesha and Climax engine 
parts, in addition to complete repair fa- 
cilities. 

Branch manager in San Antonio is Joe 
Downs and assistant branch manager is 
Charlie Hall. 


POLYKEN SALES Division of The Ken- 
dall Company recently enfranchised Pat- 
terson Supply Company, 4003 Walnut, 
Denver, Colorado, to carry its protective 
tape coatings line. This addition will pro- 
vide increased service to the Southwest 
and Rocky Mountain Areas. 
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... TANK OR BIN LEVEL SYSTEMS 


A Level Detector-Controller System 
Designed to your Requirements 


Adaptable to four methods of operation, AccuRay’s 
Detector-Controller offers outstanding advantages over 
float-level type control systems. It is easily installed and 
maintained and is priced from only $465.00. The Detector 
Controller utilizes two units—a radiation source housing, 
which provides more than adequate shielding, and a 
detector. Both units are mounted externally . . . thus are 
free from fouling by process materials. Accuracies can 
be maintained to = %” as a high or low level alarm. 
The source housing can be pivoted to provide radiation 
shielding during work inside the tank. Design of the 
instrument is in accordance with accepted standards for 
both explosion-proof and weatherproof operations, 


relaletaal-ta y 
High or Low Level Control . . . The detector is mounted diametrically opposite the radiation 


source. When the material moves above the level of the detector, the radiation is cut off, causing 
the output relay to change position. When the material drops below the level, the output relay 
thrown to its opposite position 8 Norrow Band Control The detector is mounted vertically 
advancement for along the tank, resulting in narrow band control. When the material moves above position (1), a 
process Pael lidell signal is provided from the output relay. The opposite signal is provided when the material dro 
below level (2 Wide Band Control A single source unit is teamed with two detector 
elements. The material con be controlled within the distance separating the high and low level 
detectors. The signal can also be used to provide a combination high-low level alarm system 
AccuRay aa registered trademark Extra-Wide Band Control Two source units ore teamed with two detectors in cases where 
of Industrial Nucleonics Corporation the vertical separation desired is large relative to the tank diameter. This system can also provide 


a high or low level alarm 


Also available is the AccuRay continuous tank or bin level measuremen 
Continuous indication of the level of materiol is read direc 


recorder The system may also be instrumented to prov 


Please send complete details 


Level Detector-Controllers 


Nome 


/(ndaustrial same 
Nucleonics 


CORPORATION 





City 


Application 


1165 Chesapeake Ave., Columbus 12, Ohio 


The WORLD'S LARGEST Manufacturer of Nucleonic Industrial Process Control Systems 
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Cylinder operated single disc slide valve on Chapman's assembly floor 























CHAPMAN 


for the new plant of 


Ready for Shipment... 


Briefly, here’s the story. When Ashland Oil and 
Refining Company needed valves for their new 
fluid catalytic unit and crude fracionation facilities 
at Catlettsburg, Kentucky, it wasn’t a “stock 
room”’ proposition. It was strictly an engineering 
problem a matter of intelligent engineering in 
adapting materials and designs to the job to be 


accomplished. 














VALVES 


Ashland Oil and 
Refining Company 
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New crude unit and existing facilities at Ashland's largest refinery at Catlettsburg, Kentucky 
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Ready for Operation... 


Working with Universal Oil Products, who de- Built by Procon, and built without interruption 
signed the Ashland unit, Chapman recommended, of adjacent facilities, Ashland’s new Kentucky unit 
designed and built the slide and stack valves for has a capacity of 20,000 barrels per stream day 
this job. Four of these very special control valves Regardless of your requirements it always pays 
were installed three of them cylinder operated to talk with Chapman and find out more about our 
single disc slide valves with auxiliary geared heads, engineering, designing, manufacturing and testing 
and one a cylinder operated double disc stack advantages. Write, and one of our engineers will give 


valve with auxiliary geared hand wheel. you a full consultation with no obligation to you 


The CHAPMAN Valve Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 


For over 75 years Chapman has been designing, developing and building valves 


to meet the usual and special requirements of industry in all parts of the world 














PROTECT & SEAL 
THREADED FITTINGS 


poly LED=PLATE: 
> Sealing & Anti-Seize Compound ; 















¥ Recommended for HYDRAULIC FITTINGS 

> will not plug orifices 

' 

> FAST ASSEMBLY a> ter Z = 

> No cross threads Original A = 

> Tight with less torque STUDS, BOLTS, GASKETS Equipment Z : = 

P Lead is a threod AIRCRAFT PLUMBING In Th zg —S 

= in These Z 

> A REAL PIPE SEALER AUTOS —- MARINE Ges Engines Li 

> Pressure held 20,000 ONL WELLS PIPING nl 
psi up Liquid or % \ \e 

= 


CLARK 
WAUKESHA 
WORTHINGTON 
COOPER-BESSEMER 


To get better service from your engines— 
regardless of make—send for FREE Pocket 
Catalog and Application Chart that speci- 


Gas 

U.L. approved for 
butane, propane, 
gasoline, petro 
leum. 

Use for: Hydraulic 
fluids, steam, am 
monia, etc 

WO HEAT FREEZE 

Temperature range— 
100° to 2987° F 

NO CORROSION WELD 

Stops rusting, acid 
etch and corrosion 

WO GALLING ~~ 

_~ 


‘ 
| 
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OR SEIZING fies the RIGHT plug for ALL your engines. 
Recommended for (No. 250) We'll also send you Field Reports 
cory baggy which prove STITT New Triple 
S plastic, steel, brass, Rass Ignitors give better perform- 
> etc. Stocked by Ask for ance because they hold their 
A : 
: — Supply end epee gap setting longer. 
> Better than new Hardware se3 
> threads. Stores SAMPLE - 
| STITT IGNITION c 
ARMITE LABORATORIES O. 


Dept. PE . 
6609 Broad Street sa 


| MAKE 


Columbus, Ohio 


les Angeles 1, Calif. : . 
k PARK PLUGS 














DESIGNED, TESTED «xo PROVEN 
i Sy wm OIL FIELDS 


Unexcelled ... 
for Outdoor Use 


* DRIP PROOF 

¢ VERMIN PROOF 

* MOISTURE PROOF 

¢ CORROSION RESISTANT 
* FORCED AIR COOLED 
All these features of Field- 
master Ball Bearing Motors 
have been designed to over- 
come the rugged conditions 
of Oil Field requirements. 






















Screened 
Air Port 


CHECK THESE 
OUTSTANDING ADVANTAGES. 


Heavy Cast base for alignment, stabil- 
ity, heavy duty, double-shielded, pre- 
lubricated bearings, reduces lubrica- 
tion worries, high grade silicon steel 
in the magnetic circuit reduces iron 
losses... Wide variety of windings 


provides triple ratings, dual voltages 
.+high torque licks heavy starting 
problems. High slip is available to 
take care of reciprocating load re- 
quirements encountered in pumping. 


Write For Deseriptive Literature. 


BETHLEHEM SUPPLY CO, ruisa, ox.aHoma 


Manufactured by VALLEY ELECTRIC CORPORATION, St. Lovis, 8, Mo. 


E-40 FOR FURTHER INFORMATION ON 
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Trade Parade 








FOR 30,000-FOOT WELLS. Two huge 
cranes work together to lower a 72,000 |b 
pressure vessel into position in the new high- 
pressure laboratory of Schlumberger Well 
Surveying Corporation. The vessel has a work- 
ing pressure of 30,000 psi at 450 F, equive- 
lent to hydrostatic pressures to be encount- 
ered in wells drilled well below 30,000 ft with 
normal drilling muds. The new laboratory, 
intended chiefly for research, was made 
necessary, say Schlumberger engineers, by the 
rapid strides made by the oil industry to- 
ward deeper drilling. 


CONTINENTAL-EMSCO Company re- 
cently opened a new supply store in Ven- 
ice, Louisiana. Located to serve the Delta 
area and many of the offshore rigs, the 
store is managed by James D. Hunter. 


ACF INDUSTRIES moved into its ex- 
ecutive offices at 750 Third Avenue, New 
York, after 32 years in the Hudson Ter- 
minal Building at 30 Church Street. Also 
involved in the move are the home offices 
of three of ACF’s operating divisions — 
Advanced Products, American Car and 
Foundry and Shippers’ Car Line. 


WRIGHT AIR Development Center has 
awarded Consolidated Electrodynamics 
Corporation a $99,000 research and de- 
velopment contract for a mass spectro- 
meter instrumentation system that will be 
used in materials research and analysis 


TERMINATION by mutual agreement 
of a 50-year association with Turbine 
Equipment Company, New York, and 
rurbine Equipment Company of New 
England as sales representatives, was an- 
nounced by the De Laval Steam Turbine 
Company, Trenton, N.J. 

De Laval established company sales 
offices on June 1, 1958 in New York, and 
about July 1, 1958 in Boston, to service 
all areas handled by their former sales 
representatives 


PELICAN MACHINERY Company, 
7300 Washington Avenue, New Orleans 
Louisiana, has been appointed by Koehr 
ing Division, Milwaukee, Wisconsin, and 
Parsons Company, Newton, Iowa, as 
their sales and service representative 
Territory assigned to the new distributor 
by the two Koehring affiliates includes 
that portion of south Louisiana 
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laugh with Barney 


It’s hard to believe that America was founded to avoid 
taxation. 
Tranquilizer retail sales will be about $175 million this year 
Peace be with you! 
“How did you spend this hot week-end” 
“Fishing through the ice.” 
“Fishing through the ice? For what?” 
“Olives.” 
Salesgirl, showing lingerie to a man: “This is the only place 
you can touch these for anywhere near the price.” 
7 7 7 
The best way to smother an argument is to keep your mouth 
shut! 
“He is not as big a fool as he used to be.’ 
“Is he getting wiser?” 
“No, thinner.” 
Barney is going to write a drinking song if he can ever get 
past the first two bars 
“a ae 
Don't just do something. Stand there!” 
7 7 7 
Papa Bull asked Junior Bull if, when he grew up, he wanted 
to be a bull in a China closet or a bull on Wall Street. 


“Neither,” replied Junior. “I'd rather stay here in the pasture 


for heifer, and heifer, and heifer.” 
7 7 7 


If you don’t think these are funny, send us your stories 
Barney, Box 1589, Dallas 21, Texas. 


INGERSOLL-RAND 


An STARTING MOTORS 


give you trouble-free engine starts 


RELIABLE—I-R Air Starting Motors are built for fast, 
sure engine starting—anywhere. 


LOW COST—No batteries, generators or electrical 
parts to buy. Practically no maintenance expense. 


COMPACT—I-R Air Starting Motors are lightweight, 
small but powerful. For all popular gasoline and diesel 
engine sizes. Easily installed. 


Ask your engine distributor to show you 
the I-R Air Starting Motor line. Or write 
for Bulletin 5094A. 19-si2 


INGERSOLL-RAND 


11 Broedway, New York 4, N.Y. 


GENERAL SECTION, August, 1958 





the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment 
Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


Treating Engineers Available at These Locations 
Ardmore, Okla. 6489 Houston, Texas HO 5-6648 
Cormi, Illinois 5948 Kilgore, Texas 3210 
Ft. Morgon, Colo. UN 7-2235 Lovington, N. M 6-688 
OR CALL YOUR SUPPLY STORE Now liberia, te EM 4-036 
Odessa, Texas 
Prott, Kansas GR 2.3745 
Edmonton, Alberto 66-69 5 
Shreveport, lo 8.1962 
Oklahoma City, Oklo..V! 3-6629 
WH 9.3854 


om a a 
DIVISION 


thore’s 2 hotter way 
to got it done 


Centriline Process applies 
smooth, continuous leak 
proof lining to inside of 16” 
to 144” pipe lines “in place 
Applic able to fresh or salt 


water, oil, gas or industrial 


Centrifugally applied ond 
mechanically trowelled 


waste lines. Eliminates 
interior corrosion and leakage 
Re stores full flow con fhic rents 


Write for full information 





TODAY! 


Compact, mobile machine 
moves through the line 


Specializing in Pipe Protection Problems 
© Tate and Centriline “in Place 
interior Cement Mortar Lining * “In 
Piant™ and ‘‘Raiihead”’ Centrifugal 
Spinning of Cement Mortar or Coal Tar 
Linings — Somastic & Exterior Coating 
* Pipe Wrapping + Reclamation 
Removal of Old Wrapping, Straightening 
Blasting, Beveling, Testing 


Constr erton (eo 


PIPE 


: 2414 East 223 St. (P.O. Box 457) 
Wilmington, Californio 
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GLYCOL 


180,000,000 cu. ft./day capacity unit located in the southwestern United States. Installed downstream from a large compressor station. 


Automatic Compact Glycol Dehydrators provide for absorp- 
tion of water from the vapor phase into the dry glycol in the 
absorber tower. The wet saturated glycol is reconcentrated, fol- 
lowed by recirculation back to the absorber to begin its job all 
over again 


Glycol Dehydration provides the lowest initial installation 
cost over other systems and will dry gas to pipeline specifications 
for most operating conditions. Standard units are available in 
capacities from the small individual well type (2,000,000 cu 
ft./day) to the large central installation (200,000,000 cu. ft./day) 
Alternate features include winterizing for extreme cold weather 
operation, housing, integral inlet scrubbers and electric driven 
pumps 


Designed and engineered to afford “packaging” of greatest per 
cent of the complete unit 


National can handle all of your gas-production problems — 
“from the wellhead to the consumer!” Contact your National One well unit with indirect heater and inlet 
Representative in your area MONOTUBE® separator. 


WRITE FOR BULLETIN 504-A ON GLYCOL 
DEHYDRATORS. 


NATIONAL COMPANY 


TULSA, OKLAHOMA 
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Exploration 
Drilling 
Producing 


ih ho Peleoleum 
Ln Cab bir 


WHEN OPERATED BY A~ 


Gadd CREW 


When competition is roughest it is more important than 
ever to have good equipment operated by good crews. 
You do a better job for customers and keep your units 
busy. This reflects in your bank book. 


Franks well servicing and workover rigs are just such 
equipment. 


Rig-up is faster with a telescoping derrick that moves 
strung-up, raises hydraulically, is simple to level, and 
guys to the unit. 


The air lift transfer provides speed in pulling, and 
stacking affords protection to rods and tubing. See a 
Franks representative or write for details on the various 
Rocket models 6,500 to 12,000 ft. 


icING A 
env ND » 














Nice thing about UNIBOLT Flow Manifolds. . . 
you buy 


a and no more 


Since well conditions and completion 
methods differ widely, no one Christmas tree 


ws Fa ; y flow control of the “fixed design” type can 
~ possibly serve all wells efficiently. Not so with 
Sy UNIBOLT Flow Manifolds, the components of 
i which may be readily arranged in any design 


to exactly fit well requirements. 


These flexible Flow Manifolds, composed 

of standard UNIBOLT Tees, Crosses, Adjustable 
Wing Valves or Chokes, can be combined in 

a dozen different ways. Thus, you buy 

exactly what is needed for a given well. 





And the entire manifold may be salvaged 
as a unit or in separate parts for 
later use in other manifolds. 


From the lightest screwed manifold to the 
heaviest high-pressure assemblies and 
corrosion-resistant steel, UNIBOLT Flow 
Manifolds can be tailored to your needs. 

You save steel and, at the same time, you hold 
capital investment to a minimum. 


THORNHILL CRAVER CO. 


P. O. BOX 1184 HOUSTON, TEXAS 





Of Things To Come ... In Oil 


LOOK FOR THE SONIC OIL WELL PUMP to make its appearance on 
the market in the very near future. Bugs have been worked out 
and commercial models are designed. Vibrations of the tubing 
in the sound range provide the lifting action. The idea was first 
tried in California some four years ago. 


DRILLING RIG OF THE FUTURE will be highly mobile, completely 
automatic and capable of drilling to medium depths with one 
small bit. Drill pipe will serve as casing in tubingless comple- 
tions, predicts T. A. Huber, assistant chief petroleum engineer, 
Humble Oil & Refining Company, Houston, before the Eleventh 
Oil Recovery Conference sponsored by the Texas Petroleum 
Research Committee at Austin, Texas. 


FLUID INJECTION, SECONDARY RECOVERY TECHNIQUES will 
be dominant factor in keeping the nation self-sufficient in oil and 
are responsible for boosting present proved reserve estimates from 
30 to 43 billion barrels. Improved secondary methods will be 
responsible for removing as much as 67 billion barrels from the 
present “unrecoverable” oil reserve totaling 208 billion barrels, 
reports Paul Torrey to the Interstate Oil Compact Commission. 


ALASKA’S CURRENT LEASING BOOM won’t turn into a drilling boom 
overnight — just because of newly-acquired statehood. Industry 
observers indicate they will tread lightly until firm regulatory 
and conservation practices are instituted. Alaska has already been 
admitted to IOCC. Biggest assist for oil industry there is in the 
form of two newly passed laws setting firm leasing rules on gov- 
ernment lands — part of which offer “preferential leasing 
treatment” to pioneer companies who want to gamble on Alaska. 


OILFIELD EQUIPMENT AND SUPPLY PRICES will hold the line 
till winter — despite changing outside factors (such as a steel 
price hike, etc.). Keen competition among suppliers and man- 
ufacturers will keep prices on an even par — regardless. However, 
don’t expect prices to go down any more: Bit and mud prices 
are now stabilized and cement “price wars” are now at the limit, 
observers agree. 


GERMAN FIRMS TO MARKET RUSSIAN TURBODRILL according 
to reports of licensing agreements signed in Moscow late last year. 
Two German oilfield equipment manufacturers will make and sell 
turbodrills under the license which covers 41 countries. Thirty 
drills from 5 to 9-in. OD were shipped to Germany this spring. 





sets the industry standard 


for Through-Conduit Gate Valves 


W-K-M 
Recessed Body Valves 


for Dual Completion 
Christmas Trees 


The creative engineering behind W-K-M Through-Conduit Gate 
Valves sets industry standards for design . . . dependability 
easy Operation . . . long life and low maintenance costs. Quality 
These recessed body valves illustrate ? . : 
how W-K-M’s creative engineering 
solves your problems. The recessed In the field, service is prompt, skilled and helpful. 
body was achieved without impairing 
the efficiency of the typical W-K-M sts canal . ; 

P ON HAND. The most used sizes of W-K-M Gate Valves are carried 


design. These valves give you the 
benefits of W-K-M’s parallel expand- by supply stores everywhere. Special sizes and special designs are 


of workmanship and material is rarely duplicated, never surpassed 


ing gates, controlled force seating, 

: produced as you need them. 
free flow through the valve without : 
turbulence or pressure drop, and can 
be completely overhauled in the line 


ee 1 


Since: 144", 154", 2”, 24a” and 3”. a : 
Working pressures, 2000 pounds to DIVISION OF QCf inoustries 


5000 pounds INCORPORATEL 


WRITE FOR CATALOG 200 





The 
Pay-off 
is in 
PERFORMANCE 


HANDLING SALES GAS IN SOUTH TEXAS 
With An Installation of 


WILSON SUPPLY ~—INGERSOLL-RAND 


field compressors 


Expert engineering plus careful, complete 
fabrication of every installation insures 
minimum shut-down time and eliminates 
major maintenance costs. 


The type ‘‘ESH’’ Compressors are com- 
pletely new. In them have been incorpo- 
rated features that assure continuous, low 
cost operation. They are adequately 
valved with ‘‘A’’ CHANNEL Valves with 
“‘double life’’ seats in low and medium 


pressure cylinders and the dependable 
type ‘‘K”’ valves in the high pressure units. 


These features mean profit and satisfac- 
tion to you: 

Completely sealed frame. 

Sealed distance-piece. 

Full-floating aluminum bearings. 
Force-feed lubrication with full flow filter. 
Window-type oi! level indicator. 
Low-oil-pressure protection. 

Aluminum crosshead shoes. 

Bored crosshead guide. 

Full-floating metallic packing. 


WRITE FOR COMPLETE INFORMATION 


“WHat you WANT™ 


BRANCH STORES 

TEXAS: Alice, Corpus A 

Bay City 

Kilgore, Odessa, Monahans. 
1, Houma, Harvey 


Christ 


JUISIANA: Loke Charle 
t. NEW MEXICO: Hot 


N 


SALES OFFICES 


DALLAS SHREVEPORT SAN ANTONIO 


TULSA NEW ORLEANS LAKE CHARLES 


MIDLAND LAFAYETTE CORPUS CHRISTI 


FORT WORTH 


yn Antonix Victoria. McAller 
Columb Barbers Hill Liberty Beaumont 


WHEN YOu Way 
? 
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CAGE 


GREATER PRODUCING 
PROFITS because: 


RUBBER 
MARTIN FUBBE 


GREATER PRODUCING 
PROFITS because: 


is 
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Martin Cages last much longer. 
The oil-proof rubber guides do 
the trick, by absorbing the ball 
peen hammer action of the hard 
balls. They also have superior 
resistance to sand abrasion. And 
they can be replaced. 


Co ce ees ee ee es ee ee oe ee oe ee eee ee aw as ee oe ed 


Ball & Seat life is usually 
doubled, on the average. With 
the rubber guides, there is much 
less chattering, chipping and 
pitting. Ball falls true on seat. 
Such improvement in Ball & 
Seat life eliminates a lot of 
pulling expense. 


In the last year alone, new users of Martin Cages have 


increased by 85%. The word is getting around. More and 


more economy-minded producers are learning about the 


advantages of the Martin Cages! 


open and closed types. . . 
for John Martin Catalog No. 4 today. Martin Cages are 


Manufactured in 


all diameters and styles. Write 


available through all supply stores. 


JOHN N. MARTIN 
Manufacturer 


9 W. BRADY 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


TULSA, OKLA. 
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.-BUY 


SHAFFE 


CONTROL GATES 


SOUNDS ACADEMIC 


— and moybe it is. But the point 
we make is this: — Feature by 
feature, no other cellar control 
gate incorporates so many ad- 
vanced features as do SHAFFER 
Gates. So why settle for less 
when you can get all of these 
unique advancements by speci- 


fying SHAFFER? 


S58 


or om TOOL 


Shaffer Gives You 
UNMATCHED CONVENIENCE! 


Rams must be changed fre- 
quently to fit varying pipe 
sizes as wells are drilled. With 
Shaffer Hydraulic Gates there 
is no need to dismantle the 
unit to change rams. You 
simply unbolt patented side- 
opening doors . . . swing them open . . . change 
rams... and bolt the doors shut again. Closing 
the doors automatically aligns the rams within 
the gate. And complete ram changes can be 
made with equal convenience whether the pipe 
is in the hole—or out! 


CUTAWAY VIEW 
Showing direct 
hydraulic drive 
and self-draining 
ram compartments 


REAR VIEW 
Showing simplicity 


of hydraulic manifoiding 


for operating the gate 


Shaffer Gives You 
GREATER VERSATILITY! 


For simplified inventory and 
‘maintenance, you can stan- 
’ . 

‘dardize on Shaffer Gates 


yet maintain maximum ver- 
satility to meet varying field 
requirements. Shaffer pro- 
> Vides a choice of either Single 


or Double Hydraulic Gates with the same 
unique design and operating advantages. Also, 
in each type you have a choice of Rising Lock- 
ing Shafts (where quick indication of ram 
position is desired) or Non-Rising Locking 
Shafts (where maximum compactness is 
desired). Rams and most other parts are inter- 
changeable, size for size! 





Shaffer Gives You 
SPACE-SAVING COMPACTNESS! 


pape ge ary mt bulky 

can take a high toll in greater 

rig costs, larger cellars, 

clumsy hook-ups. But Shaffer 

Gates are unusually compact 

in all three dimensions— 

; height, width, and length. 

Furthermore, no extra space need be allowed 

above gate—or at ends—for servicing rams. 

Result—even in sizes as large as 13%” (12” 

Series 900) the Double Gate has a sota/ height 

of only 30” . . . the Single Gate only 1844". No 

extra space need be allowed above or at the 
ends for ram changes. 





Shaffer Gives You 
OTHER ADVANTAGES! 


Sull other Shaffer advantages 

that save time, boost efficien 

» cy and assure better perform 

ance include Self-Draining 

, Compartment Bottoms with 

> * rams traveling on high guide 
i os at ribs where no detrimental] 
mud and sand can accumulate ...Simple, Direct 
Drive with operating pistons directly behind 
rams for maximum power, fewer parts, posi 
tive simplicity ... Completely Enclosed Design 
with no exposed moving parts to jam or corrode 

and many other unique features 


- 
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ER 
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REMEMBER -— 

Shaffer also manufactures a complete line of Mechanical 
Cellar Control Gates—both Single and Double Types—for 
those desiring this type of equipment. Ram Blocks and Ram 
Rubbers are interchangeable, size for size, with those in 
Shaffer Hydraulic Gates, assuring further savings where both 
types of gates are used. 

See your nearest Shaffer representative for complete details 
or write direct! 


Send for your free copy of the latest Shaffer Catalog! 


Shoffer products are described in your Composite Catalog! 





Things to look for when choosing a mud pump 


e Rigid main frame—to keep parts in alignment 
and withstand heavy-duty loads. 
Eccentric construction—for smooth operation and 
extra resistance to high plunger loads. 
Large-diameter bronze bearings—reduce unit 
bearing loads, cushion shock loads. 
Divided fluid cylinder end— individually replace- 
able cylinders speed maintenance. 
“Slush Proof”’® valves—rubber inserts absorb 
closing shock. 
Large-radius intake manifold—for smoother mud 
flow and better suction. 


S 


Srog BE 


e Mud-tight power end—that keeps oil in and mud, 
dust and rain out. 

e Parts accessibility—all parts accessible for field 
servicing. 

e Service and parts facilities—parts and factory- 
trained pump service specialists readily available. 


These are the points that have made -Gardner-Denver 
mud pumps first choice throughout the oil fields. 


Write for information on Gardner-Denver mud 
pumps for any capacity and pressure need. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
Gardner-Denver Export Division, 233 Broadway, New York, N. Y. 


Oil field offices: Dallas, Houston, Tulsa, St. Lovis, Los Angeles, New York, Pittsburgh, Denver, 
New Orleans, Durango, San Francisco, Kansas City, Winnipeg, Edmonton 


FOR FURTHER INFORMATION ON 


VERTISED PRODU 


SEE READER SERVICE < 
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Hurry up! 


YOU DON’T HAVE TO BABY 
WECO UNIONS 


Your rigging-up goes at top speed when you've 
got WECO on the job. High grade steel, forged into 

strong subs and nuts enables WECO Unions to take the rough 

handling of fast make-up on job after job. Positive action of WECO’s 
full circle ball and cone metal-to-metal seating provides perfect sealing under 

all service conditions. 

You never have to worry about high-pressure, shock, surge or 
vibration breaking the seals on your WECO equipped piping. 


WECO Unions are available at supply stores everywhere, 
in sizes 1” through 12”, in pressures from 1,000 through 15,000 psi. 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 





Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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FIRST QUADRUPLE STRING COMPLETION 


Utilizes Brown Hydraulic 
Set Retrievable Packers 


Oil Industry history was made in June of this year 
when the first quadruple string completion was made 
in an oil well by the CATC Offshore Group (Conti- 
nental Oil Co., Atlantic Refining Co., Tidewater Oil 
Co., and Cities Service Production Co.). The well, the 
West Delta Block 30 Field, State 970, No. C-8, is 
located in offshore Plaquemines Parish and is the first 
well in history to produce four different zones through 
four individual tubing strings. 

Four Brown Hydraulic Set Retrievable Packers 
were used in the well completion operation and installed 
by Brown Service Engineers. All four packers were run 
on the number one string and set in the interval of 
9,000 to 9,800 ft. Each packer was set individually 
and tested from both directions prior to setting the 
next packer. 

Years of research and testing went into the develop- 
ment and manufacture of the HS-8 Series packers 
Single and dual Hydraulic Set Packers were success- 
fully used over two years ago. A short time later, after 
continuous research, the triple string packer was per- 
fected and accepted by the industry. Now, the develop- 
ment of the first quadruple string packer marks another 
engineering milestone in Brown's long history of firsts. 

Brown equipment was used in the first detachable 

dual string completion, the first detachable triple string 
completion, and now, the first quadruple string com- 
pletion. 
4 Strings of - Lg. 28” 0.0. Casing Let “P*R*I-M-°E Completions by Brown” save you 
2%" 0.D. Tubing 9000 ft. money. For complete brochure on Hydraulic Set Pack- 
ers write Brown Oil Tools, Inc., P. O. Box 19236, 
Houston 24, Texas. 














i Brown Type HS-8-4 
Packer 


Packers used 
in CATC quadruple 
string completion 








—~ Brown Type HS-8-3 
Packer 











he Brown Type HS-8-2 
Packer 


—— Brown Type HS-8-1 
Packer 














OIL TOOLS, INC. 














8490 Katy Road, Houston, Texas. 
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Your Well Is Safe With 


RECTORHEADS 


the headl that scala with 
the Rlirg-o lool 


More than 125,000 Rector casing head in- 
stallations prove that you can forget about 
pressure leaks when your well is equipped 
with Rectorheads. For working pressures to 
15,000 psi . . . regardless of temperature ex- 
tremes . . . the Rector ring-of-steel provides 
a lifetime seal. 

There is no resilient packing to flow under 


pressure or deteriorate from heat or time. The 


_ 
| 


1100 NORTH COMMERCE ST. 





casing is welded to a steel ring that fits in a 
precision ground seat. There is no stress on 
the weld when the flange bolts are tightened. 
A steel API ring gasket completes the per- 
manent, maintenance-free seal. 

For well safety and long range economy, 
specify RECTORHEADS .. . now in sizes 


through 20”. Order from your favorite 


SUPPLY STORE. 


~) 


WELL EQUIPMENT COMPANY 


FORT WORTH, TEXAS 


Houston Ptant: 2215 Commerce St. 


EXPORT REPRESENTATIVES: Continental Supply Company. . 
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Mid-Continent Supply Company . 


Oil Well Supply Company 
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THESE FORMER LE RO! MODELS BECOME WAUKESHA ROILINE ENGINES 


met Pec] on [totes a oe gear ate soo 


4A x4 8 540 454...« 900 68 87 | 105 
5SYx4h | 8 844 671....1500 : 113 


6% x7 é «e+» 650 





6% x7 & see 650 


6% x7 «s+» 650 


.. 900 635 @ 1350 RPM 


a atieretieaieaaeariantniaings MOTOR COMPANY 
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AULLINE 


(formerly Le Roi) 


The principal models of Le Roi gas and gasoline 
engines, formerly built by the Le Roi Division of 
the Westinghouse Airbrake Company, have been 
sold to the Waukesha Motor Company. The en- 
gines listed on the opposite page will be known 
as Waukesha ““ROILINE” engines, and be built 
as bare engines, complete power units, and with 
components and accessories for special services. 


Le Roi engines are widely used in the oil indus- 
try, and in various types of cotton ginning, com- 
pressor, generator, and pumping installations. 
They have been well-known in these fields and in 
other internal combustion engine applications for 
many years. 


Waukesha has all rights to the manufacture and 
sale of these former Le Roi engine models and 
the service parts, patterns, and designs. Waukesha 


»* THE ADDITION of 


these well-known gas 


and gasoline engines 


to the Waukesha line... 
produced by Waukesha 


engine-builders and sold 
through the former Le Roi 
engine distributors... 

is of great importance 

to all users of internal 
combustion engine 


power. 


will produce the V-8 models H-540 and H-844 
high speed transport and industrial engines in the 
Waukesha plant. The remainder of the engine 
models, including the in-line Six and large V-8 
and V-12 engines, will be manufactured in 
Waukesha’s Climax Division plant at Clinton, 
Iowa. ROILINE engines, parts, and service will 
be available in all sections of the 
owners, operators, and purchasers of these fine 
engines, through the ROILINE distributor o1 
ganization. OEM accounts normally serviced 
directly by the manufacturer will be handled 
through the Waukesha headquarters sales offic« 


country t 


This expansion of Waukesha’s production will 
enable Waukesha to manufacture and supply in 
ternal combustion engine power for any requir« 
ment from 6 to 1200 horsepower in all normal 
speed ranges and for use with all standard fuels 


@ The trade mark LE ROI is used under 
license from Westinghouse Airbroke Co 
the trode mark owner 


SEE YOUR ROILINE DISTRIBUTOR 


ARIZONA LOUISIANA TEXAS 


Casa Grande Shreveport 
Engine Service Company Ingersoll Corporation 


ARKANSAS Columbu ad 
s 
Paragould Cantwell Machinery Company 
Wonder State Manufacturing Co. OKLAHOMA 


CALIFORNIA Chickasha 
ine & Eaui t Oklahoma City 
Engine & Equipment Company formes ae ty Co. 
ILLINOIS PENNSYLVANIA 
Pittsburgh 
P. C. McKenzie Company 


Houston 

Southern Engine & Pump Co. 
Lubbock 

Farmers Supply Company 
Odessa 

General Machine & Supply Co. 
Wichita Falls 

Nortex Engine & Equipment Co. 

UTAH 

Salt Lake City 

Transport Equipment Center 

WYOMING — 

Casper 


Emrick & Hill Engine & Equipt. Co. 


Centralia 


Waukesha, Wisconsin - New York « Tulsa * Los Angeles 
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LUFKIN'S | ore: 120 


FLEXIBILITY IN PRIME 


E HI-PRIME Wl MOVER APPLICATION 


+ 


4 Motor elevated above 
ground level for protection 
against drifting sand, 
deep snow, or high water. 


4 Short unit base makes for 
lower installation cost. 


4 Removable motor bracket 
permits easy adaptation You Can Relax 


e When Your Lease 
of any type of engine is LUFKIN 
drive. 


EQUIPPED 











A new unit with the same old 
ruggedness and dependab'lity 
which makes LUFKIN first in the 
pumping unit field. 


Co~ 
a 
i — > 
4sTUB BASE WITH ENGINE 
SET SEPARATELY 





FOR ELECTRIC MOTOR 
4 BOLTED EXTENSION 
BASE FOR GAS ENGINES 








FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


Houston e Natchez e Corpus Christi e Lafayette e Dallas e Kilgore e Odessa « Hobbs e Oklahoma City 
Shreveport e Wichita Falls @¢ Los Angeles ¢ Bakersfield © Effingham e Casper @¢ Denver e Sidney ¢ Great Bend 
Midland e Farmington @ Seminole ¢ Tulsa ¢ New York e Pampa e Sterling © Maracaibo, Venezuela 


Lutkin equipment in Canada is handled by 
THE LUFKIN MACHINE CO.. LTD.. 9950 65th Avenue. Edmonton, Alberta, Canada , Regina, Saskatchewan, Canada 


Branch Sales 


and Service: 
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NOW THE NEW PANEL CONTROL FOR 


| UNATTENDED COMPRESSOR STATION OPERATION 


Southwest Packaged Gas Compressogg!tan now 
be furnished with pm ip and panel- 
beard indicator equipment fom built to the par- 
ticular requirements Of your station. 


Any combination of automatic shutdowns, work- 
ing through a solenoid controlled valve in the 
fuel gas system, protects your engine against 


malfunction. 


During normal operation, the signal lights on 
the panelboard remain off. When any one control 
switch becomes actuated due to abnormal opera- 
tion, the signal light corresponding to that switch 
goes on. The engine shuts down automatically. All 
other relays are locked out, and the one signal 
light remaining on indicates the exact switch which 
caused the engine to shut off. 

DESIGNERS AND MANUFACTURERS OF 
PACKAGED INERT GAS COMPRESSORS, 


PACKAGED CO2 REMOVAL UNITS, 
AND PACKAGED GAS COMPRESSORS. 


As many as fifteen separate functions can be 
pinpointed by this panel indicator. Your mainte- 
nance men can get your compressor back on 
stream faster. 


Southwest engineers will give you full details 
on this protective equipment for unattended com- 
pressor operation. 


This is another development by Southwest to im- 
prove the operation of Packaged Gas Compressors. 


SOUTHWEST 


INDUSTRIES, INC. 


Post Office Box 19392, Houston 24, Texas 





Lutkin equipment in Canada is hand 
THE LUFKIN MACHINE CO fer 9950 65th Avenue. Edmonton, Alberta, Canada , Regina, Saskatchewon, Canada 
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Rayflo saves thinner, time, money and sweat! 


As an oilman you want economical and eff- write to: George E. Durkee, Technical Rep- 
cient drilling operations. Rayflo is the one resentative, Rayonier Incorporated, 161 East 
dispersant that can promise you peak per- 42nd St.. New York 17, N. Y. Of course, no 
formance of muds under problem conditions. obligation to you. 

Because Rayflo is a chemical exclusively de- 
signed for problem drilling (and manufac- 


tured under rigid chemical controls), it offers 
FOR UNCOMMON SAVINGS The Newest Dis- 
: : : persant—TANFLO, a Rayflo blend 

controlling viscosity and gel strengths. ts 


matchless uniformity plus full effectiveness in 


, low-cost Tanflo—scientifically blended 
It’s no secret that throughout the oil and gas with Rayflo—is compatible with most addi- 
tives. Uniform in composition and effect, 
lanflo holds mud costs to a minimum 
and sweat and outperforming all other Get the full Tanflo story—and samples 


today! 


world, Rayflo is saving thinners, time. money 


dispersants. 


Ask any savvy oil man. Or for more facts, 


RAY O N I EF R | NATURAL RESOURCES CHEMISTRY 


Rayonier Incorporated 
Executive and General Sales Offices 
161 East 42nd Street, New York 17, N. Y. 
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HOW TO CUT PRODUCTION COSTS 
WITHOUT GOING NEAR THE LEASE 


x ...call TRETOLITE 


anil 
~ Your Tretolite field service engineer is always on call... 
always ready to help you. He will gladly survey your treat- 
| Vv ing operation to make sure it is as efficient as it can be. 


Here are some important treating factors he will check: 


\1| TREATING 
CHEMICAL. Is it the 
best for your operation” 
Your Tretolite engineer will 
make tests and make sure 





(2 MECHANICAL OPERATIONS. 


A faulty pump, a damaged valve, and many 
other mechanical factors can affect the severity 
of emulsification. Your Tretolite engineer will 
consult with you on such possibilities. 


! 
| 
| 
| 
t 
i 





3) CHEMICAL-HEAT BALANCE. 


Sometimes a little more chemical or a more 
efficient chemical can be used to reduce heat- 
ing. The use of less heat can cut vapor losses 
which reduce gravity. Often a few points gain 
in gravity can earn a better selling price. Your 
Tretolite engineer will be glad to check this 
phase of your operation for you 





Ask the Man in the Red Car @) CHEMICAL 
It’s the Tretolite Field Service Engineer's PUMP — CHEMICAL 
job to help you produce salable oil for less RESERVOIR. Chemical 
money. There is no charge for this service pump malfunction can cause 


trouble, so can a dirty chem- 
ical supply tank. Your Tre- 
tolite field service engineer 
will go over your chemical 
feed procedure and equip 
ment—carefully, knowingly. 











TRETOLITE COMPANY 


DIVISIONS OF PETROLITE CORPORATION 
369 Marshall Avenue, Saint Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 

Chemicais and Services for the Petro/eum Industry OCEMULSIFICATION ¢ DESALTING ¢ CORROSION INHIBITING 
PARAFFIN REMOVAL « SCALE PREVENTION ¢ WATER OE-OILING 
INJECTIVITY STIMULATION 
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“TAILORED” to your needs 
because Baker Casing Centralizers 
are made with bowed height 
(“effective reach”) of springs from 
1%” to 5”—for a range of open hole 
diameters from 5%” to 26%” — 

and to run on casing sizes from 
4%” to 16”. It’s easy to see that the 
exact size is available to fit your 
casing and provide effective 
centering in the greatest practical 
range of open hole diameters. 





Product Me 9115 


“tailored” to your needs... 


“TAILORED” to your wishes, 
and you can choose between the 
Baker Model “H” HINGE-LOK 
Centralizer which is closed and 
locked around the casing coupling 
or stop ring—or you may prefer 
the Baker Model “G” SLIP-ON 
Centralizer which is merely 
slipped over the casing and 
positioned with stop rings. 

Ask the Baker representative about 
“Protective” primary cementing 
using Baker Casing Centralizers in 
combination with Baker Wall 
Scratchers and Baker Cementing 
Shoes and Collars. 


for better cementing 


One of the partners in 


BAKER “Protective” Cementing . Soa 


Baker Flexiflow Fill-Up Collars and Shoes 


Baker Casing Centralizers n/ 7 
Baker Wall Scratchers —_ iV | -BAK k 
d 


saxin on Toots, we. Houston -iosancnss-wwroe CASING CENTRALIZERS 
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First quadruple parallel string solid block tree when first set 
on location. The tree, constructed from a single-forged steel block 
with four dual sets of master valves, was built, tested, and delivered 
by its manufacturer in 23 days. — Photo courtesy Cameron fron Works, Inc 


CATC Makes... 


* 


Tree is lowered onto quadruple completion spool with triple 
seal segmented hangers which were located automatically when low 
ered into place. The hangers use back pressure valve for closed 
pressure completion. 


P 459.6 


First Four-String Quadruple Completion 


® Solid block tree, hydraulic-set packers, 
color-coded tubing ease parallel string 
completion in Louisiana offshore well 


W. W. Poimboeuf, 


District Engineer 
and 
Robert Henderson, 


Production Engineer 
Continental Oil Company 
Harvey, Lovisiana 


FIRST COMPLETION of an offshore 
oil well in the Gulf of Mexico from 
four different producing zones, using 
four strings of tubing, has been suc- 
cessfully made by the CATC Offshore 
Group 

The CATC Group consists of Con- 
tinental Oil Company, Atlantic Refin- 
ing Company, Tidewater Oil Company 
and Cities Service Production Com- 
pany. Conoco serves as operator for 
the group. 

On completion the well, the West 
Delta Block 30 field State 970 No. C-8, 
flowed a total of 1200 bbl of oil and 
570,000 cu ft of gas from four differ- 
ent pay zones between 9022 and 9789 
ft. All completions were through an 
8/64-in. choke and the gravity of the 
oil was 31.4, 31.8, 29.1, and 26.6 deg 

The well is located about 12 miles 


off Louisiana’s Southwest Pass in Pla- 
quemines Parish, at the mouth of the 
Mississippi River. It is the eighth well 
to be drilled by CATC from a large, 
self-contained platform in the Block 
30 field, discovered in 1949. CATC has 
27 wells in the field. 


Multiple Completion Experience 

Dual completions were fairly com- 
monplace when the CATC Group's 
Harvey, Louisiana, district began off- 
shore operations in 1953 

To date CATC has dually com- 
pleted 25 multiple pay wells. On Oc- 
tober 27, 1957, the group’s Harvey 
district made its first triple completion 
of an oil well. Since that time, CAT( 
has made 12 such triple completions 


Quadruple Requirements 

A quadruple completion using four 
strings of tubing was first considered 
shortly after several triple-string com- 
pletions had been installed successfully 
and economically for the CATC 
Group. During the initial planning 
stages, it was concluded that, to make 
the quadruple completion, the well 
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© Four zones produce total of 1200 bbi of 
oil, 570,000 cu ft of gas between 9022 
and 9789 ft in deviated hole 


should have the following characteris 
tics: (1) The producing zones should 
be relatively close together; (2) the 
four zones should show promise of a 
long producing life, and (3) the wells 
should show a possibility of a long 
flowing life so that artificial lift or re 
work would not be necessary during 
the early productive stages 

CATC’s West Delta Block 45 Well 
No. C-8 satisfied these requirements 
This well is located in the West Delta 
Block 30 field, approximately 12 miles 
off the coast of Louisiana in the Gulf of 
Mexico. The well was directionally 
drilled a distance of 1326 ft from the 
surface location from a self-contained 
drilling platform 


INITIAL PREPARATION 

Representatives of completion equip 
ment manufacturing companies were 
called in and asked to bring any avail 
able information pertinent to such a 
completion. The Christmas tree for this 
installation was designed, forged, con 
structed, tested and shipped by the 
manufacturer within 23 days after this 
consultation. The tree combines into 
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Inspecting the quadruple packer at the CATC well 
are G. O. White, Brown Oil Tool Company; George B. 
Grafton, CATC district superintendent; C. D. Armstrong, 


CATC district drilling superintendent, and Red Cham- 


bers, Brown Oil Tool. 


one forged steel block all valves and 
flow tees which previously had been 
flanged, bolted and sealed together for 
wellhead flow control of oil or gas. 

The solid block eliminates flanges, 
the sources of possible leaks and blow- 
outs. It makes the trees lighter, more 
compact and stronger, and effects metal 
savings. 

The first quadruple string solid block 
tree in the oil industry utilizes a spec- 
ial alloy formula. It was constructed 
from a single-forged steel block with 
four dual sets of master valves. Due to 
the integral design of the tree, cross 
trees were eliminated. The tree was 
API Series 1500 with a 10-in. tubing 
head flange. The tubing hanger was 
split in four 90-deg segments of a 
circle. 


Packer 

The packer design was already on 
the drawing board. It was the hydrau- 
lic-type set design which had been run 
in several triple completions for other 
operators. The packer design incor- 
porates the use of hydraulic pressure to 
actuate a piston and cylinder setting 
mechanism. 

Briefly, the packers are set individ- 
ually by sealing off each respective tub- 
ing string with a bakelite ball and ap- 
plying pressure to the tubing. Differen- 
tial pressure in excess of 4000 psi 
shears the pins, sets the slips, and col- 
lapses the sealing element. A type CC 
(criss-cross thread) safety joint was 
recommended for use on the long tub- 
ing string immediately below each 
packer. This recommendation was 
made due to the possibility of being un- 
able to rotate the long tubing string 
through all packers. 


B-20 


The packers are released by rotating 
the long string. The design of this 
equipment facilitates the running of all 
connecting strings below the quadruple 
packer with the long tubing string. All 
packers were run on the number one 
string. 


Unions 

Special unions were incorporated on 
the bottom of the quadruple and triple 
packers to tie the second and third con- 
necting strings into the packers. A pres- 
sure-actuated, collet-type stinger latch 
was designed specifically for this instal- 
lation. This was necessary because of 
the possibility of pumping the second 
and/or third string connecting stinger 
out of the packers during setting opera- 
tions. 

The stingers for the second, third, 
and fourth strings for the quadruple 
packer were (j) type latches. This 
equipment was run in the manufactur- 
ers’ test well in Houston with operator’s 
personnel present. The equipment per- 
formed satisfactorily. A discussion was 
held at this time to try to determine 
what problems could arise during the 
actual completion. The packers were 
then inspected and redressed, and 
shipped to the operator’s warehouse. 

While completion preparations were 
being conducted on Well C-8, the 
packers were assembled and spaced out 
in the warehouse yard. The tubing used 
in spacing out the packers was painted 
in a color code and shipped out to the 
rig. Thereby, a considerable amount 
of time was saved at the rig since it was 
not necessary to space out the packers 
while they were being run in the hole. 


COMPLETION OPERATIONS 
The well was plugged back to 9820 


Some 35,000 ft of tubing used in the well. Packers were assembled and spaced out 
in the warehouse yard in Harvey. Tubing used in spacing out the packers were painted 
in a color code and shipped out to the rig, saving a considerable amount of time. 


ft inside the 954-in. casing. Since mud 
has a tendency to set up behind packers 
when it is exposed to high bottom-hole 
temperatures, it was decided to dis- 
place the mud system with a comple- 
tion fluid that would not set up. All of 
the completion zones were new sands 
and their exact bottom-hole pressure 
was not known. Therefore, it was de- 
cided to drillstem test the lower zone 
to determine the maximum bottom- 
hole pressure that would be en- 
countered. 

A 2-ft section in the bottom of the 
lower zone was perforated with four 
jet shots per foot, and a drillstem test 
was taken. The bottom-hole static pres- 
sure was determined to be 5755 psi. 
It was decided that a 12.2 Ib per gal 
completion fluid would be adequate. 
This fluid would give approximately a 
300 psi overbalance at 9500 ft TVD. 
The perforations 9808-10 ft were 
squeezed off with 200 sacks of slo-set 
cement. 


Block Squeeze 
To insure the primary cement job 
and to prevent water channeling from 
the numerous. water-bearing sand 
stringers scattered throughout the in- 
terval that included the productive 
zones, each producing zone was block 
squeezed beginning with the bottom 
zone. A 2-ft section was perforated 
in the vicinity of each producing zone 
and a block squeeze was performed 
with 200 sacks of slo-set cement. The 
cement was drilled out and a dry test 
was taken on each set of squeeze per- 
forations with the exception of the 
lower set, which was left plugged. 
After a dry test had been obtained 
on each set of squeeze perforations, 
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t KICKOFF POINT 1124 


AVERAGE ANGLE OF DEVIATION 14° 32 
WAX/MUM ANGLE OF DEVIATION 21°15 


WELL ASSUMED VERTICAL AT 6433 


9g" CASING SET TO 10,127 
7” LINER 9937 ~ 11,622" (PLUGGED OFF) 


WEST DELTA, BLOCK 45 C-8 


ROSS SECTIONAL V 


Well was directionally drilled o distance 
of 1326 ft from the surface location. Due to 
excessive drag in the deviated hole, it was 
necessary to add 2 ft to original pipe meas- 
urements to get enough weight to force 
the stinger into the packer on the third and 
fourth tubing strings. 


EW OF DIRECTIONAL WOLE 


the mud system was displaced with 
fresh water. The water was weighted 
to 12.2 lb per gal with sodium nitrate 
and calcium chloride, using one to two 
ratio by weight of the respective 
materials. 

Plastic Squeeze 

A good deal of trouble had been ex- 
perienced in this field with sand in- 
cursion. Therefore, it was decided to 
perforate only a 5-ft section of each 
producing zone and squeeze each zone 
with sand consolidation plastic. It was 
felt this would partially eliminate the 
possibility of any early workover for 
this well. 

The single and dual packers were 
run in the hole on the long string to 
the point where the triple packer was 
to be installed. The long string was 
hung in dual tubing slips and the sec- 
ond string connecting tubing was run 
and stabbed into the dual packer. The 
triple packer was then made up on the 
number one string and the number two 
string was tied to the packer with a 
union. This equipment was lowered on 
the number one string to a point where 
the quadruple packer was to be in- 
stalled. 

The number one string was again 
hung in the dual slips and the number 
two connecting string was run and 
stabbed into the proper port in the tri- 


ple packer. The number one string was 
then hung in the elevators and the 
number two string was clamped off on 
the drive bushings. The number three 
connecting string was then run and 
stabbed into the third port of the triple 
packer, 

It should be noted that the proper 
port for these strings was designated by 
the stinger size, the second port being 
larger than the third. The quadruple 
packer was made up on the long string 
and the numbers two and three con- 
necting strings were unioned to the 
packer. All this equipment was run in 
the hole to the predetermined depth on 
the number one string and landed in 
the tubing head. 

A latch-type stinger was made up on 
the second string and run in the hole. 
Some difficulty was encountered in 
stabbing the stinger into the proper 
port in the quadruple packer, even 
though the second string port was 
larger than the third and fourth string 
ports. After failing to stab the stinger 
in the quadruple packer, the number 
two string was pulled. To avoid idle rig 
time while waiting on a new stinger 
for the second string, the third and 
fourth strings were run to 6500 ft and 
hung. The new stinger was then in- 
stalled on the second string and it was 
run. 


Directional Hole Difficulty 

Due to excessive drag in the direc- 
tional hole, it was necessary to add 2 ft 
to the original pipe measurements to 
get enough weight to force the stinger 
into the packer. The third string was 
then run and stabbed into the quad- 
ruple packer without any difficulty. The 
number three string also had to be 
overspaced to get enough weight to 
stab into the quadruple packer. At- 
tempts to stab the number four string 
in the quadruple packer were unsuc- 
cessful. 

After working the number four 
string for a considerable amount of 
time, it was decided to pick up the 
blowout preventers and add a 2-ft sec- 
tion to the number one string to take 
the suspected bow out of the number 
two and number three strings. After 
adding the 2-ft section to the number 
one string, the number four string was 
stabbed without difficulty. 


Testing 

The Christmas tree was then in- 
stalled and reverse circulation was 
was established through all four tub- 
ing strings to be sure there were no 
obstructions in the tubing. The packers 
were then set in reverse numerical 
Zone Perforations BOPD 
C8 9784-89 ' 10 
C&D 9539-44 287 
C-8T 9282-87’ 206 
C-8Q 9022-27 24! 
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WEST DELTA, 
BLOCK 45 C-8 


Peto sree 
4 





TO 12,947 


Schematic of the well's tubing string and 
packer placement. Well was originally drilled 
to a depth of 12,947 ft, but plugged back to 
9798 ft. A 2-ft section was jet perforated to 
determine bottom-hole static pressure at 
9808-10 ft. These were then squeezed off with 
200 sacks of slo-set cement. 


order. A 1%-in. bakelite ball was 
pumped down the number four string 
to the seating point. The setting pres 
sure was built up to 5000 psi, and the 
casing was pressured up to 1200 psi 
to test the packer. 

The setting ball was reversed out of 
the number four tubing string by pump- 
ing down the number three tubing 
string. The number three and number 
two packers were set in the same man- 
ner. The number three packer was 
tested by placing 1000 psi pressure on 
the number four tubing string. The 
number one packer was set by pump- 
ing a 1%-in. ball down the number one 
tubing string and building up approxi 
mately 5000 psi setting pressure 

The number one packer was tested 
with 1000 psi by pumping down the 
number two string. The ball was flowed 
out of the number one string when the 
well was brought in. It should be noted 
that the ability to selectively circulate 
around the packers in the unset posi- 
tion proved to be a major gain in an in- 
stallation of this type. 

The wells were swabbed in and 
tested. The following is the results of 


these tests: 

FTP GOR Gravity BS&W 
1750 317 27.8 
22%) 523 $2.2 
2450 40 20 8 
2400 528 » 0 
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FIG. |. 
14-lb casing for three popular frac fluids. 
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FIG. 2. Annular friction joss between 2'/2-in. tubing in 5'/2-in., 


14-lb casing when injecting at various rates for three types of frac 


fluids. 


How to calculate and apply 


Annular Friction Losses 
Between Tubing and Casing 


Robert Wade Brown 
The Western Company, 
Midland, Texas 


WELL TREATMENTS by acidizing 
or fracturing can be planned more ef- 
ficiently and with more effective results 
when friction losses are known. Pres- 
sure losses When injecting down the 
tubing or down the casing with the tub- 
ing pulled have been determined and 
used with good results.'»? Well stimula- 
tion by acidizing or fracturing is also 
performed on a large number of wells 
where the operator — for a number of 
reasons — does not wish to pull the 
tubing. 


B-22 


When treating a well down the annulus, will you 
exceed pressure limitations ...can you achieve 


desired injection rates 


...how much hydraulic 


horsepower is needed? Here is a field-substanti- 
ated method to answer these and other questions 


In this case, what are the factors to 
be considered prior to the treatment? 
Would it be better to inject simultane- 
ously down both the tubing and the cas- 
ing annulus? Can desired injection 
rates be maintained without exceeding 
casing pressure limitations? How much 
hydraulic horsepower will be required 
on the surface in order to achieve the 


best treatment? By knowing the friction 
losses down the casing annulus (and 
the tubing where required), these ques- 
tions can be answered more realistic- 
ally than by the usual “experienced 
guess.” 

ihe pressure drop due to friction of 
various types of fluids in the annulus 
of several combinations of tubing and 
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FIG. 3. For 2-in. tubing in 4'/2-in., 11.6-Ib casing, here's annular 
friction loss when injecting at various rates for three frac fluids. 


casing are given in Fig. 1 through 4. 
Construction of these curves, basis of 
calculations and pertinent experimental 
data are presented in the appendix. 


How to Calculate Surface 
Injection Pressure 

The minimum surface pressure re- 
quired to accomplish a desired injec- 
tion rate can be determined by adding 
the bottom-hole injection pressure 
minus the hydrostatic head to the pres- 
sure drop due to friction. (Since the 
hydrostatic head of the fluid column 
decreases the required surface pressure, 
it is subtracted from the bottom-hole 
injection pressure as determined from 
Fig. 5 or experience.) The following 
formula can then be written: 

P. P, (P, P,) 
Where: 

P, is the surface pressure, 

P, is the friction pressure, 

P,, is the bottom-hole injection pres- 
sure, 

P,, is the hydrostatic head 

P, or friction loss can be determined 
for tubular goods (tubing or casing) 
from previous reports’? or for annular 
strings by use of Fig. | through 4 

P,, or bottom-hole injection pressure 
can be obtained from Fig. 5, which is 
based on statistical field data from 385 


fy Ta Tabrtachenst 


wells, or from more reliable experience 
within the given area. 

P,, or hydrostatic head is taken from 
Fig. 6. 

The term (P,, — P,,) may be defined 
as the formation injection pressure. 


FIELD APPLICATIONS 
There are many advantages to treat- 
ing with the tubing in the well,* some of 
which are: 
1. Eliminates pulling anc running 
tubing. 
Avoids necessity of a well kill 
after treatment 
Permits swabbing through the 
tubing. 
Provides 
high-pressure well 


positive control of a 
Allows a of treatment 
procedure 

With the tubing in the well, the treat- 
ment can be performed down the tub- 
ing with the casing static, down the cas- 
ing (annulus) with the tubing static or 
down both the tubing and the casing 
annulus. 

rhe desired injection rate, the result- 
ing friction pressure, the bottom-hole 
injection pressure, and the pipe strength 
combine to determine which of the 
three routes must be selected. The fric 


variety 
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FIG. 4. Annular friction loss between 2-in. tubing in 7-in., 26-lt 
casing for various injection rates and three types of frac fluids 


tion pressure plus the formation injec 
tion pressure combine to establish the 
surface treating pressure. The surface 
treating pressure, in turn, can be 
to determine the minimum hydraulic 
horsepower required to fulfill the treat 
For example con 


used 


ment specifications 
sider the following case 
Depth — 4000 ft, 

Fluid gelled crude with 2 lb per 
gal sand (sp gr 1.008), 
Desired Injection Rate 

min, 
Casing 512 -in 14 Ib with 2-in 
EUE tubing, 
Bottom-Hole 
3500 psi 
Pressure 
3000 psi, 


17 bbl per 


Injection Pressure 
J 


Limitations of Casing 


Hydrostatic Head 1750 psi 
(Fig. 6) 

rhe desired injection rate completely 
eliminates the possibility of 
down the tubing alone. There are two 
Either perform the 
treatment down the annulus with tub 
ing static or treat down both the tubing 
and the annulus 

|. Down the 
Tubing Static: 
Annular friction at 17 
100 psi per 1000 ft. 

Total annular friction 


treating 
possible choices 
Annulus With the 
bbl per min 


400 psi 
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FIG. 5. Required injection pressures for fracturing at various 
depths as observed during treatment of 385 wells. 


Formation injection pressure — 1750 
psi. 
Surface treating pressure = 2150 psi. 
Resulting surface pressure is within the 
casing limitations. 
Next determine the hydraulic horse- 
power required. 
HHP = 17 bbI/min (2150 psi) 
40.5 

2. Down the Annulus and the 
Tubing: 

Tubing — assume 5 bbl per min. 
Friction pressure = 520 psi per 1000 ft. 
Total friction pressure = 2080 psi. 
Formation injection pressure = 1750 

psi. 
Surface treating pressure = 3830. 
The hydraulic horsepower required is: 


(3830) (5) 
HHP = 05 474. 


900. 


Annulus: 

Annular friction at 12 bbl per min=55 
psi per 100 ft. 

Total annular friction = 220 psi. 
Formation injection pressure = 1750 
psi. 

Surface treating pressure = 1970 psi. 
The hydraulic horsepower required is: 
HHP = {!970) (2) 
40.5 
rotal hydraulic horsepower = 1059. 

It is obvious from this analysis that 
this treatment could more economically 
be performed down the annulus alone. 


585. 
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Should tubing be pulled? Another 
problem often arises as to whether or 
not the tubing should be removed from 
a well in order to facilitate the stimula- 
tion treatment. The deciding factors in 
this situation usually are: 

1. Desired injection rate, 

2. Resulting friction pressure, 

3. Bottom-hole injection pressure, 

4. Pipe strength. 

For example, consider the following 
treatment. 
Depth 
Treating fluid 

sand per gal. 


8000 ft. 


refined oil with 2 Ib 


Desired injection rate 
min. 

Casing = 5% in. — 17 lb with 2-in. 
EVE tubing. 

Bottom-hole 
5200 psi. 

Pressure limitations of casing 
psi. 

Can this treatment be performed as 

prescribed? 


25 bbl per 


injection pressure = 


4500 


lhe first step is to calculate the pres- 
sure caused by the hydrostatic head 
based on a slurry specific gravity of 
1.06 (Fig. 6) Then: 
Hydrostatic Head = 460 psi per 
1000 ft. 
Total HH — 3680 psi. 


The bottom-hole injection pressure 
minus the hydrostatic head indicates 
that portion of the surface treating 
pressure that is in excess of pipe fric- 
tion. 

That is: 5200 psi—3680 psi= 1520 psi. 

The total surface treating pressure is 
then the pipe friction plus this 1520 
psi. The annular friction can be de- 
termined from Fig. 1. 

Annular Friction = 420 psi _ per 
1000 ft. 

Surface treating pressure would be: 

3360 psi + 1520 psi = 4880 psi. 

This is greater than the casing pres- 
sure limitation; hence, the treatment 
could not be performed as desired. This 
leaves three possible alternatives: 

1. Decrease the desired injection 

rate, 

2. Pull the tubing and proceed with 

the treatment down the casing. 
(In which case fewer pumping 
units would be required to de- 
liver the 25 bbl per min), 
Change the fluid specifications to 
one that would develop less fric- 
tion pressure such as lease crude 
or gelled lease crude. (Changing 
the treating fluid from refined oil 
to lease crude would allow this 
well to be treated with a surface 
treating pressure of about 3300 
psi.) 

These examples illustrate two of the 
more useful applications of annular 
friction. Although this method and the 
curves introduced are subject to a prob- 
able error of about + 6 percent, they 
should prove to be a useful tool to the 
engineer designing well stimulation 
treatments. 


Robert Wade Brown is a research 
chemist for The Western Company at 
Midland, Texas. He holds a BS and 
MS degree in chemistry from North 
Texas State College at Denton, Texas, 
where he also was a student instructor 
and graduate tutor. He is a member of 
Alpha Chi Sigma, The American 
Chemical Society and the AIME. Prior 
to joining Western he was a chemist 
for Temco Aircraft Corporation at 
Grand Prairie, Texas. 
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APPENDIX 


How to Determine Annular 
Friction Loss 

The subject of annular friction has 
long posed a problem. This article pre- 
sents a method of calculating the an- 
nular friction and substantiates the 
method with field results. As a further 
aid to the engineer, a set of curves 
illustrating the relationship between 
the injection rates and the pressure 
losses is included. 

The calculated values constituting 
these curves were determined by use of 
the equations: 

fQ*Lp 


= 23.8 ——— - 
aad . (D, + D,) 

‘i — D,*) - TBs | : 
' 1 


“Ln D,/D, 


pQ 
= 3.31 x 104 — . 
Nre ~ lis; T D,) v| 
5 


(Complete derivation available from 
author upon request.) The units and 
terms appearing in these equations are 
defined as follows: 
= ID casing (in.) 
Length tubing (ft) 
Specific gravity 
= OD tubing (in.) 
Injection rate (bbl per min) 
Viscosity (cps) 


f = Fanning friction factor 

Np. = Reynolds number 

AP = friction pressure (psi) 

The friction factor (f) is determined 
from the standard Reynolds number 
—Fanning friction factor graph where 
f = 16/Nx, for laminar flow.* 

The U factor in Equation 2 is de- 
termined from the relationship of the 
fluid viscosity to the rate of shear (ex- 
pressed as a velocity) according to the 
equation?*: 

U 
Unset — 

Where: U,,..,. is the fluid viscosity 
measured at the desired temperature 
and at (or extrapolated to) a shear rate 
of 1 ft per sec, U,., is the apparent 
viscosity at the designated shear, V is 
the designated rate of shear, and m is 
the absolute slope of the U,,.,, vs. V 
curve. 

For Newtonian fluids the slope factor 
(m) is zero. For gels and emulsions, 
the slope factor is negative. That is, 
viscosity decreases with increasing 
shear. 

The correlation between annular 
friction values calculated by use of 
Equations 1 and 2 to those experiment- 
ally determined is illustrated by Table 
1. The experimental values were de- 
termined from one of three methods: 

1. A bottom-hole pressure measur- 
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ing tool situated in the well dur- 
ing the treatment. 

Simultaneous pressure gage read- 
ings taken from the static tubing 
and the annulus during the treat- 
ment. 

The difference between the treat- 
ing pressure and the instantane- 
ous shut-down pressure. 


The agreement between the calcu- 
lated and “observed” friction values is 
obvious, 

Fig. 1, 2, 3, and 4 depict the com- 
mon annular flow situations. The dif- 
ferent curves appearing on each of 
these figures will be discussed in order. 


Gelled Lease Crude and 
Lease Crude: 

Viscosity of the gelled lease crude 
decreases according to Equation 3. The 
gel used in the graphs had an initial 
Brookfield viscosity of 1550 cps (No. 1 
spindle at 2 rpm). The viscosity de- 
creased with increasing rate of shear 
by a slope factor of about —0.75. At 
an injection rate corresponding to a 
fluid velocity of 15 ft per sec, viscosity 
of the gelled crude is essentially that of 
the lease crude, that is, 10 cps. Hence, 
for all practical purposes the gelled 
crude and lease crude curves are 
identical. 

The friction values indicated in Fig 
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FIG. 6. Effect of sand on specific gravity of fracturing fluids. 
Hydrostatic head and specific gravity of sand-laden fluid are given. 
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Q(bbl/ 

p(gm/ec) U(ep) m_ Dy,(in.) Dy{in.) min) 
763° a 0 5.0 2.375 12.5 
xg* 5* 0 5.0 2.375 23.9 
OS4 130 0 4.89 2.375 15.4 
1.02 130 0 5.0 2.375 21.0 
1.14 130 0 5.0 2 375 13.0 
1.01 10 0 4.95 2.375 20.8 
1.09 10 0 4.95 2.375 24.7 


*These values were actually measured 
were estimated from experience. 


1, 2, 3, and 4 are based on gelled crudes 
(or lease crude) containing 2 lb of 
sand per gal. Specific gravity of the 
sand-oil slurry was assumed to be 1.008 
based on 35 API gravity crude plus the 
required increment for sand. For each 
pound of sand per gallon deviation 
from two, and 8 percent correction 
should be applied to the tabulated fric- 
tion values. For example, if only 1 Ib 
of sand per gal was used, the indicated 
friction pressure should be decreased 
by 8 percent; if 3 lb of sand per gal 
were used, the indicated friction pres- 
sure would be increased by 8 percent. 
Acid Emulsions 

The viscosity of emulsions also de- 
creases with increasing shear according 
to Equation 3. The difference is that the 
initial viscosity and the slope factor of 
the emulsion are such that the apparent 


The remaining 


TABLE 1. Correlation Between Calculated Annular Friction Values 
and Those Determined Experimentally. 


Depth dPobs dPeaic Percent 
(ft) (psi) (psi) error Type Fluid 
5900 200 175 12.5 Lease crude 
5900 925 885 4.5 Gelled crude 
ilb/gal sand 
7500 1300 1300 0 Refined oil 
1 lb/gal sand 
4700 1600 1640 + 2.5 Refined oil—! 
Lolb/gal sand 
3100 600 650 + 8.5 Refined oil 
3lb/gal sand 
6880 1100 1000 9.0 Gelled crude 
2lb/gal sand 
7250 1600 1520 5.0 Gelled crude 


3lb/gal sand 


values of the same parameters 


viscosity does not decrease to that of 
acid within the normal pumping rate 
range. This necessitates the use of 
Equation 3 in annular friction determi- 
nations involving emulsions. 

The emulsion typified in Fig. 1, 2, 
and 3 had an initial Brookfield viscosity 
of 30,000 cps (No. 5 spindle at 2 rpm) 
with a slope factor of —0.85. A sand 
content of 2 lb per gal was once again 
assumed. The specific gravity of the 
sand slurry was 1.144. The same 8 per- 
cent sand correction factor applies. 
Refined Oils 

For all practical purposes, refined 
oils behave as Newtonian fluids, especi- 
ally at temperatures of about 100 F or 
higher. In this event, as was previously 
mentioned, the slope factor is zero and 
the viscosity measured at any rate of 
shear is the true viscosity. At higher 





rates of shear (turbulent flow) refined 
oils exhibit a higher friction pressure 
than does either the gel or the emulsion. 
This is due to the lesser viscosity of the 
emulsions and gels at higher rates of 
shear. 

The refined oil used in the annular 
friction curves had a viscosity of 130 
centipoises. The sand ratio and correc- 
tion factor is the same as that desig- 
nated for the gels and emulsions. The 
specific gravity of oil-sand slurry was 
1.062. 


Gelled Water and Water 

The curves for gelled water and 
water which do not appear on the an- 
nular friction graphs, would appear 
slightly below the curve for gelled 
crude. 
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Survey points to... 


High Drilling Success Ratio Among Majors 


Analysis of Drilling Activity 1957 
Net Wells Drilled 


All Wells 


17 Major Oil Companies* Total Successful 
(1) (2 


1,754 1,464 


1. Gulf Oil 
2. Shell 1,274? 9612 
3. Socony Mobil 882 747 
4. Humble Oil & Ref.. 847 648 
5. Standard (Indiana) S41 624 
6. Standard of Calif. 781 636 
7. Cities Service 676 542? 
8. Continental Oil 511 393 
9. Skelly 464 378 
10. Sinclair Oil! 496 361 
11. Sunray Mid-Continent 326 229 
12. Phillips Petroleum 319 264 
13. Union of Calif. 284 204 
14. Ohio Oil 227 197 
15. Tidewater 187 167 
16. Pure Oil 182 125 
17. Standard (Ohio)! 70 43 
Total, 17 majors 10,141 7,983 
Total, United States. 53,838** 33,137** 


17 majors as a percent 

of United States 19° 24% 
United States Total, 
Exeluding 17 majors. 43,697 25,154 
*The following companies excluded because of 
lack of data: Texas Co., Atlantic Refining 
Co., and Sun Oil Co. Data for the 17 majors 
are from Annual Reports. 
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Exploratory Wells Success Ratios 


Total Successful All Exploratory 
(2)+(1) (4) +(3) 
(3) (4) (5) (6) 
2082 7? 83% 34% 
2602 482 75% 18% 
40) 10 85% 25% 
169 47 75% 28% 
195 59 74% 30% 
97 28 81% 29% 
97? 29? 80°% 30% 
83 23 77% 28% 
4 26? 81% 31% 
QOS 23 73% 21% 
82 17 70% 21% 
40 16 83% 40% 
9% 29 72% 32% 
43? 13? 87% 30% 
22 13 89°; 59% 
43 19 69% 44% 
23 5 61% 22% 
1,693 475 79% 28% 
14,707*** »,810°** 62% 19% 
12% 17% 

13,014 2,335 587 18°7 


**0il and Gaa Journal, January 27, 1958 
***4 APG Bulletin 

Includes some Canada 

Gross. 


Seventeen major oil companies had a 
higher overall drilling success rate than 
others in the industry last year, accord- 
ing to a study prepared by Boni, Wat- 
kins, Jason & Co., economic consult- 
ants. Success ratio for 17 companies 
was 79 percent for all wells drilled by 
these companies, as against 58 percent 
for all other companies. 

The 17 majors, however, devoted a 
relatively smaller portion of their total 
drilling effort to exploratory drilling 
than did all other companies, the report 
indicates. Whereas some 30 percent of 
wells drilled by other companies were 
classified as exploratory, only 17 per- 
cent of the majors’ wells were so 
classified. 

Tidewater Top-Ranked 

Shifts in company positions occurred 
between the firm’s 1955 and 1957 sur- 
veys. Tidewater, which was tied with 
three other companies for sixth place 
in overall success ratios in 1955, moved 
into first place as the most successful 
of these companies in its drilling ef- 
forts, with an 89 percent success ratio 
(compared with 80 percent in 1955). 
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Shock absorber table, 
double elevators... 





P 425.281.2 


Taking Fatigue, ‘Bite’ 
From High Test Drill Pipe 


C. R. Graham 


Assistant Editor 


A SPECIALLY DESIGNED hydraulic 
shock absorber table and two sets of 
elevators are being used by Phillips Pe- 
troleum Company to reduce failures in 
high tensile strength drill pipe used in 
deep West Texas wells. The shock ab- 
sorber cushions the impact when drill 
pipe connections are made and hand- 
ling drill pipe coming out and going in 
the hole... and two sets of elevators 
replace conventional drill pipe slips to 
eliminate possible failures originating 
at the dog marks. 

The unique arrangement for “kid 
glove” treatment of high tensile drill 
pipe is now used on three Phillips’ drill- 
ing operations in West Texas. The first 
installment was made on the company’s 
Rig. 27 drilling the No. 1-EE Univer- 
sity, newly-crowned world’s record 
depth holder. Immediate success 
prompted a second cushioning table 
and double elevators to be placed on 
Phillips’ Rig 25, now drilling below 
21,600 ft, also in Pecos County, Texas. 
A third test is in operation on a deep 
well being drilled for Phillips by Great 
Western Drilling Company. 


Need for High Tensile 
Drill Pipe 

Long strings of high tensile pipe are 
in use on all three wells. New grades of 
drill pipe (X-95, P-105, P-110) are 
now considered necessary to meet high 
tensile load requirements existing in 
deep drilling. Although the pipe is 
stronger, it is less ductile and therefore 
more prone to “shattering” tendencies. 

The problem of finding means — 
other than slips — for handling high 
tensile pipe ceased to be an academic 
one for Phillips in January. At this time 
engineers traced an expensive drill pipe 
loss in a 21,397-ft well directly to the 
point of slip-segment contact. It was 
then that Phillips originated the impact- 
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No slips allowed on high tensile pipe by 
Phillips Petroleum Company on world's deepest 
well, other West Texas deep drilling operations 












\ = ‘ 
> i f q 
™~ 
‘ ‘ > . 
Sc 
‘ > 
A > 
¥ s 
| aA ; 
= + ape ye 
\ &> 
I C% 
\ “J * 
\ 
HYORAULIC™ ‘ \ 
ACCUMULATOR i 
GUIDE CYLINDER~ 4 REQD 
STOP BOLT-4 REGD 
SO TOW JACK-6 REQD 
“ 
SECTION OW TOP CUT 
AWAY FOR CLARITY 
oe 
or “le 
A ; 
+--+ ~~ + r 7 4 ’ i 
ile i 
i} es 
y sv2"xarr 
‘ 7 ane . : 
h 6sve"x 5.67" 
iy . : 
z 
wn i] - 
tn f % 











OS 


FIG. |. Schematic diagram of hydraulic shock absorber table. Top view illustrates relative 
positions of guides and jacks. Note sturdy construction, seen in side view, necessary to handle 
the 150 ton shock load 
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Shock absorber table is moved into 
place over the rotary table as the kelly 
joint is pulled up... 


breaking table, designed to reduce 
fatigue, and a double set of elevators, to 
eliminate slips. 


Operation 

The shock absorber table is put into 
operation only when handling the high- 
tensile strength portion of the drilling 
string. Use of the table and double ele- 
vators is limited to this particular op- 
eration because of the time loss in- 
volved. Making up or breaking out a 
joint of drill pipe by this method takes 
8 to 12 seconds longer than when using 
slips and a single set of elevators. 

Phillips’ drill pipe program for deep 
drilling in West Texas calls for a 
“mixed” string, beginning on bottom 
with Grade E pipe. This pipe meets 
specifications for drilling to about 
15,000 ft. As the dead weight load in- 
creases, it becomes necessary to intro- 
duce the newer, high strength pipe at 
the top of the string. On the No. 1-EE 
University, for example, the company 
is running about 8000 ft of high tensile 
drill pipe. All connections and trips 
made with this pipe are made with the 
table in place over the rotary bushing 
and using two sets of elevators. None of 
this pipe has been touched by slips. Due 
to decrease in shock loading, life of 
this pipe has been prolonged im- 
measurably. 


Table Construction 

Weight of the four-mile string of drill 
pipe is about 300,000 Ib. The hydraulic 
system was designed for dead weight 
load capacities up to 375,008 Ib. Con- 
struction of the table was such as to 
complement the hydraulic require- 
ments. The table itself weighs about 
3650 Ib. Basically it consists of two 
2-in. thick steel slotted discs separated 
by six hydraulic jacks and four guides, 
(Fig. 1). 
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Top of the table is 57-in. in diameter. 
Purpose of the large table top area is 
for placement of both sets of elevators. 
Bottom of the table is 36-in. in diam- 
eter, onto which is welded 3-in. long 
seating guides fitting into the master 
bushing of the rotary table. For stabil- 
ity, four guides are constructed; these 
are made of 6%-in. and 5%-in. OD 





--.@s first set of elevators are posi- 
tioned on the table around top joint of 
high-strength pipe... 


sections of casing pipe. The jacks are 
held in place by 6-in. OD pipe. The top 
and bottom sections of the table are 
joined together by four 1l-in. stop 
bolts. Two 3-in. eyes are mounted on 
the table top for winch line handling. 
A 5%-in. slot in the table permits the 
unit to be easily moved onto the rotary 
table and around the drilling string. 
Hole in the hydraulic table is 10-in. in 
diameter — about the same opening as 
in the rotary master bushing. A pro- 
tective cover of steel plate is slid into 
place over the slot while the table is in 
use. 


Hydraulic Circuitry 

Absorbing drill pipe shock loads are 
the six 50-ton rig-type jacks. These are 
connected in series to a 142-gal piston 
type accumulator precharged with 
nitrogen. The jacks have a 4-in. travel 
from unloaded to fully-loaded posi- 
tions. Speed of this travel may be in- 
creased or decreased by restricting hy- 
draulic flow back to the accumulator. 
This is accomplished by a 2-in. needle 
valve between the jack hookup and the 
accumulator. Hydraulic pressure is 
checked by a 0-5000 psi gage that is 
positioned near the accumulator. A 
safety valve is also provided and is set 
to release at a predetermined pressure, 
(Fig. 2). 

The throttling valve may be adjusted 


for the hookload to be carried: The 
heavier the load, the more restriction 
on the throttling valve. The accumula- 
tor is recharged with nitrogen on 
location. 

The hydraulic flow pattern is such 
that there is a uniform buildup of 
downstream pressure within the system. 
When the drill pipe load is first applied 
to the table, the downstream pressure 
within the jacks are low. This builds 
up as the pistons recede into their cases 
and push fluid back into the accumula- 
tor. The in-series hydraulic flow is de- 
signed to keep the table level. When 
fully loaded, the table will seat its 4-in. 
of travel in about 2 sec. The nitrogen 
in the accumulator, which is compres- 
sible, slows the fluid flow at an ascend- 
ing rate. This flow movement results 
in good shock absorbing action of the 
entire table, thus eliminating shock 





... and is broken out; kelly is set back; 
links are attached to elevators and first 
stand is pulled... 


waves caused by normal seating of the 
drill pipe. This impact, shock action is 
responsible for normal drill pipe 
fatigue. 

The in-series hydraulic flow permits 
uniform settling of the jacks, intercon- 
nected with 42-in. high-pressure flexi- 
ble hose terminating in the accumu- 
lator. 

The hydraulic system was designed 
for a maximum of 5000 psi working 
pressure in the rams. These rams have 
approximately 75.3 sq in. of area, 
which at 5000 psi permits approxi- 
mately 375,000 Ib load on the ram 
system. Structural and friction losses 
decrease the load capacity slightly. 
However, it is possible to pressure the 
system to 4250 psi and maintain a 
300,000 Ib load aim. 
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Double Elevators 

The need for reduction of shock 
loading of high tensile drill pipe was 
satisfied by the hydraulic shock ab- 
sorber table. The detrimental effect of 
slip segment “bites” on drill pipe was 
solved by implementing two sets of 
side-door type elevators. 

Phillips considered several ideas and 
proposals before acting upon the ac- 
cepted plan. Some thought was given 
to redesign of slips and master bush- 
ing; this, although feasible, was thought 
to be a problem requiring time, exten- 
sive engineering and expense, and 
would not lend itself for immediate 
solution to an existing problem involv- 
ing pipe in the hole at the moment. Lift 
subs were proposed for each stand of 
drill pipe; this was discarded as too ex- 
pensive. It was suggested that a sub be 
placed on the drill pipe; this too, was 
eliminated because of cost considera- 
tions. 

Use of two sets of elevators seemed 
to be the most economical solution us- 
ing existing equipment. Elevators cho- 
sen for the job were of the side-door 
type. Phillips adapted the use of side- 
door elevators because of their ability 
to spread a more uniform compressive 
load around the drill pipe. 





Second set of elevators are engaged and 
drill pipe weight rests on elevators and 
on cushioning table... 


Modus Operandi 

Use of the hydraulic table and dou- 
ble elevators was quickly adapted by 
Phillips’ drilling crews. Few engineer- 
ing changes were necessary after the 
first trial run. There have been no al- 
terations, failures or incidents using the 
table or double elevators since they 
were first set on the rig floor several 
months ago. 

The slip-less operation is simple. As 
the first joint is pulled out of the hole, 
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... Not a solution to all high tensile 


pipe problems, but the biggest step so far. 
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FIG. 2. Hydraulic circuit is designed for 5000 psi maximum operating pressure. In actual 


operation, the system is pressured to 4250 psi. 


using the first set of elevators, the hy- 
draulic table is swung into place on the 
rotary table using an air-driven hoist. 
After the first stand is pulied, the sec- 
ond set of elevators are fastened 
around the pipe below the tool joint. 
When the first stand is racked, the 


traveling blocks return the elevators to 
the rim of the table, unfastened, and 
the links are transferred to the second 
set that are secured below the box joint 





After string of high-strength pipe is 
racked, table is set back and air slips 
take over. 
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of the second stand of the drill pipe 
Rather that bolting the elevators and 
links, a break-type pin is used. These 
have proved both safe and fast. As the 
second stand is pulled, the original set 
of elevators, resting on the side of the 
shock absorbing table, are pulled into 
position and latched around the box 
joint of the top of the next stand, etc. 
Instead of the string resting in slips on 
the rotary table, they rest on the eleva- 
tors, resting on the shock absorber 
table. 

When the high tensile drill pipe is out 
of the hole, the table and extra set of 
elevators are moved away from the 
hole and air slips are moved over the 
rotary table to handle remaining Grade 
E drill pipe. 


Means to an End 

Phillips’ engineers, who admit the 
shock absorber-double elevator system 
is both operable and economical, point 
out that it is only a step toward com- 
pletely successful handling of the high- 
ly-necessary high-tensile strength grade 
pipe. 

It is significant to note that the 
American Petroleum Institute, at its 
recent Mid-Continent district meeting 
in Oklahoma City, Oklahoma, estab- 
lished a study group on handling of 
high tensile strength drill pipe and 
tubing. z*** 
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Vibration fracturing is the... 


NEWEST WELL 
STIMULATION 
TECHNIQUE 


Controlled ignition of a wire line ex- 
plosive charge creates high frequency 
vibrations which cause rock failure in 


a horizontal plane 


Henry H. Mohaupt, 


Petroleum Tool Research, Inc 
Fort Worth, Texas 


nd 


A SPECIALLY DESIGNED explosive 
charge, run in on wire line and initiated 
under a fluid column, generates 
rapidly ocsillating pressure waves that 
cause consolidated formations to rup- 
ture along a horizontal plane. Of short 
duration, these high-frequency pres- 
sure impacts are followed almost im- 
mediately by a high-velocity surge of 
fluid into the starting fractures. The 
explosive charge is run under a mini- 
mum fluid head of about 600 ft of 
water (or oil equivalent) and the maxi- 
mum fluid head at present is about 
1200 ft of water. It is normally pre- 
ceeded by a single 12 -in. diameter per- 
foration and approximately 16 one- 
half-inch regular perforations in each 
zone to be stimulated to insure ade- 
quate communication from the forma- 
tion into the well bore. 

Called the PTR Vibro-Frac process 
by its developers, Petroleum Tool Re- 
search, Inc., of Fort Worth, Texas, this 
new well stimulation technique is under 
license to Lane-Wells Company. 

Considerable research has gone into 
the development of this new stimula- 
tion idea which has been used with 
varying success on some 125 wells 
Principal use to date has been in low 
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Preparing to run vibration fracturing equipment in well 
to be treated. Complete assembly, measuring about 14 ft 
overall, consists of the following from bottom to top: Vibra- 
tion charge, firing head, primacord sub, a contact sub, sinker 
bar, collar locator, and cable head. 


Herbert A. Metzger, 


Lane-Wells Company, 
Fort Worth, Texas 


pressure areas to precede conventional 
fracturing or acidizing techniques that 
normally could not be used alone with- 
out the risk of channelling, etc. Re- 
cent successes in water injection wells 
to improve water input rates point to 
another growing application. 

It has also been used successfully in 
medium-pressure wells that could be 
killed with water or oil where the maxi- 
mum head of fluid was equivalent to 
1200 ft of water. New improvements 
to be discussed later will increase the 
fluid head permissible with this tech- 
nique. 

While there has been limited use on 
gas wells, there appears no reason why 
this technique would not be applicable 
in many wells to improve gas produc- 
tivity... or, injectivity in the case of 
gas injection projects. 

Tight sand formations have re- 
sponded successfully. In tight lime- 
stones, the process has successfully 
created fractures in the desired zone 
and considerably reduced the acid 
treatment to achieve successful stimu- 
lation. 

Overcomes fracturing hazards. With 
the exception of very thick producing 
formations, it is desirable in most wells 


to stimulate selectively individual or 
limited zones. Various procedures can 
be used to isolate these zones. These in- 
volve straddle packers, selective per- 
forations, ball sealers, etc. 

Success of these methods is pre- 
dicated upon a good cement job... 
that the cement annulus and its inter- 
faces with the casing and formation 
have a higher resistance to breakdown 
than the formation to be fractured. 
When this is not the case, a portion or a 
majority of the fracturing fluid injected 
into the well may take an undesirable 
path ... breaking into adjacent barren 
or water or gas zones. 

This new vibration fracturing pro- 
cess was designed to avoid fracturing 
into undesirable zones by channelling 
or uncontrolled fractures. This process 
subjects the formation to be stimulated 
to reasonably high frequency pressure 
oscillations. Peaks of these oscillations 
are in excess of the uniform pressure 
permissible with conventional hydrau- 
lic fracturing or acidizing techniques. 
While these pressure peaks are of con- 
siderably higher magnitude, their dura- 
tion is short and the direction of the 
impulses are essentially horizontal. . . 
thereby minimizing harmful deforma- 
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tion of the steel casing or tendency to 
break the cement bond between the 
formation and the casing. 


Preperforating Well 

In field practice, the well casing is 
first perforated with a single high-ca- 
pacity charge that opens a 1'4-in. hole 
in each zone to be stimulated. This per- 
forator, called the Vibro-Perforator, 
contains a powder charge that propels a 
disintegrating projectile at substantial 
velocity. Perforations of this 1'%-in, 
projectile through 51 -in., N-80 casing 
into concrete have been measured at 
slightly over four inches. Other smaller 
perforations are used in addition, as it 
is essential that a minimum of five 
square inches of opening into the for- 
mation to be stimulated be provided. 


What Happens Downhole 

The stimulation charge, measuring 
3% -in. in diameter and about 5 ft long, 
is lowered opposite these perforations 
under a fluid head of oil, water, or 
special completion fluid. The special 
stimulation charge is carried in a mag- 
nesium housing that disintegrates upon 
activation. This activation is initiated in 
a manner which results in a controlled, 
oscillating pressure-time curve, shown 
in Fig. 1. 

The formation immediately  sur- 
rounding the charge is subjected to this 
oscillating pressure, receiving perhaps 
several thousand short impulses, as in- 
dicated in Fig. 2. Depending on the 
relative elasticity of the formation, and 
the inherent stresses chat may be pres- 
ent, the strata are weakened momen- 
tarily by minute shifting. During this 
phase, the well fluid in the vicinity of 
the actuated charge is placed under 
increasing pressure. 

Downhole pressure development. 
The increasing pressure results from 
the liberation of fluids generated by the 
charge. If there is adequate fluid col- 
umn above the charge, the impedence 
of this column... or its resistance to 
upward movement during the very 
short duration of the explosion . . . will 
not be raised significantly. 

Since the fluid is not blown out of the 
well, there is a substantial surge of 
pressure instantly following activation 
of the charge. This surge of fluid pres- 
sure is exerted on the already weak- 
ened strata under vibratory stresses 
through the large | '2-in. diameter per- 
foration, and to a lesser extent through 
the smaller perforations in the imme- 
diate vicinity. 

As the volume of fluid generated by 
the charge increases, raising the pres- 
sure, the combined effects cause fail- 
ure of the strata and one or more frac- 
tures may result. It is believed that 
these fractures are propagated rapidly 
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FIG. |. Schematic presentation of the pressure wave generated by the new PTR Vibro 
Shot. Note the gradual decrease in magnitude and amplitude of the pressure wave with time 
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FIG. 2. Downhole position of charge assembly used in vibration fracturing. Note that perfo 
rated zone has been shot with the 1'/2-in. perforator and that the charge is positioned in the 
center of the zone to be stimulated. 
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in a lateral plane as the well fluid and 
fluids generated by the charge surge 
into the formation at rates in the order 
of several hundred barrels per minute. 
Statistical data on the effects of known 
weak zones in the vicinity of the zone 
to be fractured are being compiled. 

Fluid column necessary. Behavior of 
the fluid column during detonation of 
the explosive was observed in a num- 
ber of wells. Fluid columns of 200 ft 
of water were raised about 50 ft, 
whereas fluid columns of 600 ft of 
water or more showed a negligible reac- 
tion, raising only a few feet. Well con- 
ditions and the conditions of the well 
fluid such as gas cutting, influence the 
column reaction to the explosion to 
some effect. It is essential, however, 
that a sufficient fluid column to over- 
come the sudden pressure surge be 
placed above the charge. 

The maximum fluid head (equival- 
ent to about 1200 ft of water) is cur- 
rently being increased by the develop- 
ment of a more dense and pressure- 
tight charge body. Improved magnes- 
ium alloys are being employed as the 
charge body which will enable it to 
withstand greater hydrostatic pressure. 
It is expected that in the near future, 
new charges will withstand a fluid col- 
umn of 6000 ft of water or equivalent. 


Application in the Field 

This new well stimulation process 
is not a panacea for all problem wells. 
But, when properly used where applic- 
able, its success ratio has been high. At 
the present time, it is necessary to study 
and evaluate all available well data, in- 
cluding radio-activity logs, electric 
logs, and core analysis. General knowl- 
edge of response to conventional stimu- 
lation methods by wells in a given area 
is extremely helpful in an evaluation of 
the new process in the same area or 
field. Formations such as the Lake 
Sand, the San Andres, the Glorietta, 
Navarro and the Devonian in Texas 
have been successfully treated. The 
Fortuna (sandstone), Brown dolomite 
in Oklahoma, and the Redfork and 
Arbuckle in Kansas also have shown 
good response. 

A prerequisite for any successful 
stimulation treatment is that the for- 
mation contain commercial quantities 
of oil held in low permeable, porous 
sections, either in limestone, dolomites, 
or sandstones. Where core data are 
available, the normal treatment is to 
select two or more zones that meet the 
above requirements. A two to three- 
foot section is opened by shooting with 
the 1%-in, gun perforator and suf- 
ficient %2-in. perforations to obtain at 
least five square inches of area opening 
in the casing. A minimum of five square 
inches of total perforated area must 
exist in the zone to be stimulated. 
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The vibration-fracturing charge as- 
sembly is then lowered to this zone 
and activated. The formation is weak- 
ened in the perforated interval. From 
results obtained on numerous wells, it 
is believed this weakened zone con- 
sists of horizontal fractures which are 
easily extended by additional stimula- 
tion if necessary. 

Following the explosion, the well is 
checked for debris and cleared if nec- 
essary. If the section treated was in 
limestone or dolomite, a 3000 to 5000- 
gal acid treatment is recommended if 
not more than two zones have been 
fractured by vibration. The well is 
swabbed in, if necessary, and placed on 
production. 

When stimulating hard sand forma- 
tions, additional treatment is not always 
necessary as very often an immediate 
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rise in fluid level results. The well 
should then be tested, and if not pro- 
ducing satisfactorily, a light sand-frac 
treatment can be performed. 

Experience to date indicates that re- 
sulting fractures by this new technique 
are horizontal. A number of wells have 
been stimulated near the water contact 
and later production remained water- 
free. 

Need for study and planning. It can- 
not be emphasized too strongly before 
attempting well stimulation by this new 
method . . . that careful study and plan- 
ning are essential. It is readily admitted 
that experience to date does not cover 
any great length of time nor a large 
number of wells, since this process has 
been in commercial use for one year 
only. However, sufficient data are avail- 
able (125 wells) that well analyses can 
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FIG. 3. Distribution of oscillating pressure disturbances from the controlled detonation 
into the reservoir rock. Note that each vibration is out of phase with the one above and below... 


which causes some minute shiftin 


of rock particles, and rupture. Impedence of fluid head 


overcomes sudden force upward, forcing fluids radially out into weakened formation. 
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FIG. 4. Electric log of Bloomquist No. | well in Eastland County, Texas, where the vibration 
fracturing technique was used in its early field development. Black bars denote zones treated. 


be made and recommendations given 
as to whether or not this type of stimu- 
lation would be successful. 

Perforating the well. Perforating a 
well with the special 1'2-in. perforator 
follows the same procedure for any 
normal shaped charge or bullet per- 
foration job. It is run in on wire line 
with a collar locator on top of the 
single-barrel gun. Location of these 
1%-in. perforations are determined 
from logs and collar log surveys. The 
projectile used is of special design to re- 
sult in complete disintegration of the 
projectile. Surface tests of this one-shot 
1%4-in. perforator show that a good 
size hole is obtained through N-80 cas- 
ing and extending more than four 
inches back into neat cement. Purpose 
of this 114-in. diameter perforation in 
each zone to be treated is to insure ade- 
quate opened area for communication 
between the well bore and the forma- 
tion to be treated. 

Running the fracturing assembly. 
Running and activating the charge is 
quite similar to running a perforator. 
The complete down-hole assembly is 
shown schematically in Fig. 2. The 
upper part of the 5-ft magnesium body 
charge is equipped with centering 
guides. Immediately above this charge 
is a firing head which is connected into 
a primacord sub. The contact sub on 
the bottom of the sinker bar is adapted 
to the primacord sub by a special con- 
tact connection. Above the sinker bar 


is the collar locator and the cable head. 

Since the charge and magnesium 
body are almost buoyant in water, and 
since the centering guides exert friction 
against the casing during descent, it 
is necessary to push the complete as- 
sembly down the well by means of a 
sinker bar. After activation of the 
charge, the entire assembly above the 
firing head is recovered. 


NOTABLE CASE HISTORIES 
North Central Texas 

Fig. 4 is a log of the lower section 
of the G. A. Bloomquest No. 1 McClel- 
land well which produces from the 
Lake Sand of Eastland County, Texas. 
In February of this year, the well was 
flowing 2 to 4 bbl per day. Gas produc- 
tion was about 62,000 cu ft per day, 
with no water. Prior to vibration frac- 
ing this well, it was killed with 50 bbl 
of oil, fluid level of which was at 2300 
ft. 

Two 1%-in, perforations were made 
— one at 3673 ft and a second at 3681 
ft. The zone from 3670 to 3676 ft and 
from 3678 to 3684 ft had been per- 
forated with six 42 -in. holes per ft. 

The new charge was centered at 
3673 ft and activated. The well was 
bridged at 3670 ft which could not be 
dislodged by the sinker bar assembly. 
Fluid rise was 1000 ft the first hour 
after stimulation. Six joints of tubing 
were run in the hole before shutting 
down for the night. The well flowed 
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50 bbl in 14 hours during the night. 

The next day, the well was again 
killed with 50 bbl of oil and the bridge 
was knocked to bottom by a sand 
pump. Tubing was run, but the well 
subsequently died and was shut in. 

Two days later the well was turned 
into the tanks and flowed 50 bb! of oil 
and 160,000 cu ft of gas in 23 hours. 
The well flowed through an 11/16-in. 
choke while gas flowed through 7/16- 
in. orifice on outlet side of meter. 

Orifice plate on the gas meter was 
increased to 1-in, so the flow line choke 
could be opened to 18/64-in. and re- 
tain the flow pens on the gas chart. 
Later that day, gas flow had increased 
to 350,000 cu ft per day and oil pro- 
duction was increasing. The following 
day, oil production dropped to 24 bbl 
in 24 hours and gas flow was main- 
tained at 350,000 cu ft per day. Latest 
report in early April, the well was flow- 
ing 5 bbl of oil and 350,000 cu ft of gas 
daily. 


In the San Andres of 
West Texas 

New well completion. In this original 
completion in the San Andres forma- 
tion, 444 -in. casing was set through the 
pay zone and a radio-activity log was 
run. It was perforated from 4886 to 
4878 ft with four shots per foot and 
from 4881.5 to 4882.5 ft with 10 shots 
per ft. One 1%-in. perforation was 
made at 4882 ft. Two charges were 
used, and since this well was treated 
in November 1957 when a early plastic 
charge body was used, the well bridged 
and had to be cleaned out by reverse 
circulation. Swab tests later produced 
from 43 bbl of oil, no water in 4 hours 
to 21 bbl of oil, no water, in a 62-hour 
test. 

The well was then treated with 500 
gal of mud acid and 5000 gal of regu- 
lar acid. It was swabbed in and placed 
on the pump. A three-day test indi- 
cated a productivity of 58 bbl of oil, 
no water per day. The well, when last 
reported, was pumping an average of 
30 bbl of oil and a slight trace of water 
daily. 

New well completion. This well was 
completed in January 1958, and 4%- 
in. casing was set through the San An- 
dres pay zone. It was radioactivity 
logged and perforated with four 
shots per foot in the following two 1-ft 
zones: 4853 to 4854 ft, and 4863 to 
4864 ft. A 1%-in. perforation was 
made in each zone. Two fracturing 
charges were used in each zone. The 
first charge was housed in an aluminum 
alloy body. Although it bridged, it was 
easily pushed to bottom with the sinker 
bar assembly. The remaining three 
charges were housed in the earlier 
plastic bodies and bridged, and had to 
be cleaned out. 
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THE AUTHORS 
Henry H. Mohaupt is president of Petroleum Tool Research, Incorporated at Fort 
Worth, Texas, and the developer of the vibration fracturing process. A native of 
Switzerland, he was educated in Zurich, and graduated from the Industrial College 
and Minerva Institute. His early research in explosives ss 
led to the development of the modern “lined shaped 
charge.” World War Il spurred the interest by both 
the French and U. §. military in the shaped charge 
and Mohaupt came to this country and applied the 
principle to a number of important U. S. military 
weapons, among which was the famous “Bazooka.” 
In 1946, he assigned the commercial rights of the jet 
charge to Welex Jet Services and became the com- 
pany’s vice president in charge of research and de- 
velopment. In this capacity he adapted the shaped 
charges for well perforating. He formed his own com- 
pany, Petroleum Tool Research, Incorporated, in 1954. 


The well would not flow, and was 
treated with 500 gal of mud acid and 
5000 gal of standard acid, Swab tests 
produced 30 bbl of oil and a slight 
trace of water. The well is currently 
pumping 38 bbl of oil with a slight 
amount of water. 

Old well. Originally completed in 
November 1957, with 5'4-in. casing 
set through the San Andres pay zone, 
this well was radio-activity logged and 
jet perforated with 4 shots per ft from 
4870 to 4904 ft. It was acidized and 
tested 5 bbl of fluid daily, 20 percent of 
which was water. One month later, 
production declined to 10 
bbl per day and water in- 
creased to 180 bbl daily. 

Perforated interval was 
squeeze cemented and gun 
perforated from 4877 to 
4879 ft and from 4896 to 
4998 ft with 4 shots per ft. 
One 1'%-in. perforation 
was made in each zone. 
One vibration charge 


Herbert A. Metzger is a division sales engineer for Lane-Wells Company in Fort 
Worth, Texas, where for the past year he has coordinated the company’s efforts in 
the development of the Vibro-Frac method of well 
stimulation. A native of Louisiana, he was graduated 
from the Louisiana State University at Baton Rouge 
with a BS degree in petroleum engineering in 1935 and 
shortly thereafter joined the Minerals Division of the 
Louisiana State Conservation Department as a field 
petroleum engineer. He was district engineer at Lake 


equipped with the new 
shattering magnesium body 
was used in each zone. The 
well did not bridge. Well 
was treated with 500 gal 
mud acid and 5000 gal of 
regular acid. The formation 
broke down at 1800 psi 
Normal breakdown pres- 
sure in this area is from 
2800 to 3300 psi. 

The well was swabbed 
down, lowering fluid level 
to 800 ft. Twelve hours 
later, fluid level rose to 
1800 ft. Subsequent swab- 
bing brought in 50 bbl of 
oil per day. Present pro- 
duction is 60 to 70 bbl of 








Explosive charge used in vi 
bration fracturing treatments. 
Measuring 5 ft long and 3!/, in. 
OD, outside body is made of 
forged magnesium that disinte- 
grates when charge is activated 


oil per day with only a trace of water. 

Old well. Another well originally 
completed in November 1957, with 
5% -in. casing was set through the San 
Andres pay zone. Two zones were jet 
perforated. The upper zone measured 
40 ft; the lower zone, 10 ft. Distance 
from bottom of top zone to top of 
lower zone was 10 ft. The well was 
treated with 500 gal of mud acid, 3000 
gal of regular acid and 10,000 gal of 
fracture fluid, Original potential was 
unavailable. The well produced 97 per- 
cent water until February i958, with 
no depletion of the water. 

Perforations were tested and com- 
munication between zones was estab- 
lished. The lower zone was squeezed 
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Charles and in 1940 made district manager of that 
area. For six months in 1941 he worked for Stanolind 
Oil and Gas Company (now Pan American Petro- 
leum) in Tulsa as an evaluation and reservoir engineer. 
From the fall of 1941 until May 1946, he served in 


the U. S. 


Army Corp of Engineers supervising con- 


struction of air bases throughout the south. In November 1946, he joined Lane- 
Wells as district sales engineer in South Louisiana and in 1950 was transferred to 
Dallas, Texas, as division sales engineer. He was moved to Fort Worth in 1953. 


Single shot 1'/2-in. gun perforator used 
to insure adequate casing opening into zone 
to be stimulated by vibration fracturing. 


off, The upper 40-ft zone was shot with 
the 142-in. perforator and two vibra- 
tion fracturing charges were activated 
in the approximate center of the 40-ft 
zone. There was no bridging of the new 
magnesium charges. The well was re- 
acidized with 3000 gal of regular acid. 
Present production is 40 bbl of oil 
daily with slightly more water than ad- 
jacent wells. 

Horizons Broaden with Use 

Although actual field experience has 
been somewhat limited to date (125 
wells treated) , experience does indicate 
a number of useful applications for this 
new well stimulation technique. Also, 
this same field experience has clearly 
indicated some limitations. A number 
of successful jobs to increase water in- 
put rates for water injection point to 
increased applications where conditions 
permit. 

Although most of the wells treated 
so far have served to condition wells 
for conventional fracturing or acidiz- 
ing, it is known that in a number of 
well conditions, the new technique 
alone does provide the increased pro- 
duction rates desired. 

Research and development continue, 
and although many refinements have 
already been made, additional field ex- 
perience will help improve the effi- 
ciency and application of vibration 
fracturing. xx 
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Creative Thinking 
Added to Southwest 
Executive Program 


University of Houston limits registration for 6 


weeks course to 24 . . . gives it three times a year 


D. A. Stonebarger 


Beginning October 13, 24 middle-to- 
top management personnel will con- 
verge on the University of Houston 
campus at Houston, Texas, and par- 
ticipate in the 1 1th session of the South- 
west Executive Development Program. 
Texas Manufacturers Association has 
joined the University this year as co- 
sponsor of the program. 

Primary objectives of the program 
are largely reflected in the following: 

1. To aid each participant in de- 
veloping a well-rounded philo- 
sophy of management and to im- 
prove his ability to think for him- 
self and make important man- 
agerial decisions. 

To increase the participant’s un- 
derstanding of and ability to 
deal with the interpersonal re- 
lationships of business organi- 
zations. 

To create an organization-wide 
viewpoint and increase the parti- 
cipant’s capacity to comprehend 
and deal with the broad, complex 
problems of company-wide man- 
agement. 


To meet these goals the University 
of Houston’s Management Develop- 
ment Center has developed a curricu- 
lum consisting of 11 primary areas as 
follows: Managerial Organization and 
Control, Marketing, Production and 
Marketing Cost Analysis, Business 
Finance, Human Relations, Business 
and Community Relations, Communi- 
cation and Training, Executive Action, 
Creative Thinking, Labor Relations, 
and a class to improve the participant’s 
reading and report writing abilities. 
Creative Thinking and Business Fi- 
nance were added this year. 

Special sessions and field trips 
through industrial plants of the South- 
west will supplement and complement 
the basic curriculum. 

As important as the curriculum con- 
tent, is the manner in which the course 
content is presented. Very little of the 


Enrollees in training course to improve managerial skills. 


course involves instruction of the usual 
classroom lecture type. Rather, pri- 
mary emphasis is given such techniques 
as the case method, role-playing, 
panels, conferences, visual aids, and 
personal consultation. Rather than 
learning almost entirely from the ex- 
periences of the instructor, the “stu- 
dents” grow through an interchange of 
their own experiences and views. The 
primary function of the instructor is 
thus to stimulate the thoughts and ideas 
of the participants. 

In addition to several outstanding 
members of the University of Hous- 
ton’s College of Business Administra- 
tion who participate as conference 
leaders in these programs, heavy re- 
liance is placed on businessmen and 
leading educators from all sections of 
the United States. 

Visiting faculty has included: Pro- 
fessor Lawrence L. Bethel, president, 
Fashion Institute of Technology; Rich- 
ard Crow, director of personnel de- 
velopment, Continental Oil; Professor 
Keith Davis, department of manage- 
ment, Indiana University; Professor 
Ralph C. Davis, department of busi- 
ness organization, Ohio State Univer- 
sity; Professor Walter L. Daykin, de- 
partment of labor and management, 
University of Iowa; Professor Harvey 
W. Huegy, chairman, department of 
marketing, University of Illinois; Val 
Jean McCoy, public relations man- 
ager, Shell Oil; Edwin Morris, assist- 
ant director of industrial relations, 
Hughes Tool Company; Hubert L. 
Smith, vice president, Standard Oil 
of Texas; Professor John Mee, chair- 
man, Department of Management, 
University of Indiana, Professor Mich- 
ael Jucius, Ohio State University, Pro- 
fessor Eli Shapiro, Massachusetts In- 
stitute of Technology, and Franklin S. 
Atwater, works manager for Fafnir 
Bearing Company. 

Enrollees of the program’s preceed- 
ing sessions have represented a wide 
variety of industries, and all sections of 
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the United States have been repre 
sented, as well as several foreign 
countries. 

Enrollment for each 
limited to 24 executives. Companies 
desiring to enroll personnel in the pro 
gram have complete discretion § in 
selecting their nominees, but it is sug 
gested that consideration be given those 
individuals occupying middle-manage 
ment positions and above who have 
demonstrated the personal capacity 
and competency to advance in the 
company’s organization. Each organi 
zation is limited to two enrollments for 
each session. 

Popularity of the program is prob- 
ably best reflected in the fact that par 
ticipation demand has necessitated of 
fering three programs each year. At 
this writing some organizations have 
made participant reservations for more 
than one year hence. 

These sessions, all for six weeks, be 
gin the second Monday in February 
the first Monday in June, and the sec 
ond Monday in October 

The sessions include five days of 
class meetings each week, with seven 
hours of instruction scheduled between 
8:30 and 4:30 p.m. All classes are con 
ducted in air conditioned buildings on 
the University of Houston campus. The 
new Center is patterned after the Har 
vard structure. Conferees will be seated 
on a tri-level seating arrangement so 
each participant will have full view of 
the conference leader. There are also a 
beautiful library, two seminar rooms, 
and a coffee bar. This new facility will 
be one of the best centers of this type 
in the United States 

Tuition for the course is $1000; it 
includes food, lodging, and all required 
instructional materials. Further infor 


session 1S 


mation or registration details may be 
obtained by contacting Dr. D. A 
Stonebarger, Director, Management 
Development Center, 
Houston, Houston 4, Texas 


University of 
** * 
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Promising method of... 


PERMEABILITY LOG 
DETERMINATION 


Equation permits calculation of single phase liquid per- 


meability as a function of depth, where porosity and 


saturation data are known 


S. T. Yuster 


Professor of Engineering 
University of California 
los Angeles, California 


and 
A. S. Odeh 


Associate in Engineering 
University of California 
los Angeles, California 


THE NEED FOR DEVELOPING a permeability log is 
realized in all segments of the petroleum industry. With this 
purpose in mind, equations have been derived which permit 
the calculation of permeability as a function of depth, thus 
leading eventually to a permeability log. 

In formulating these equations, empirically determined 
relationships as well as analysis which was based on idealized 
system were used. 

The equations indicate that if the permeability were known 
at a certain depth — from laboratory measurement — then 
taking that depth as the reference depth, permeabilities at any 
other depth could be calculated provided porosity and satu- 
ration data are available. Porosity and saturation data which 
could be obtained either from electric logs or from labora- 
tory measurement could be fed into a computer resulting in 
a permeability log. 

If the permeability were not known at any point then a 
permeability log could be calculated showing the relative 
magnitude of permeabilities as referred to a permeability of 
value unity at any reference datum. The absolute values of 
the permeabilities are then obtained when the permeability is 
known at any point. On the other hand if permeability versus 
depth were known then the equations allow the calculations 
of saturation as a function of depth. 


Field Cases 

Calculations were performed for two field cases and cal- 
culated permeabilities were compared with laboratory 
measured values. Results indicate a good qualitative and a 
fair quantitative agreement between the calculated and 
measured values. 

The field cases were analyzed where permeability, 
porosity, saturation versus depth data were available. Cal- 
culated values of permeability as a function of depth were 
compared with laboratory measured values as shown in Fig. 
1 and 2. In Fig. 3 and 4 the calculated values of saturation 
using the laboratory measured values of permeability are 
compared with the laboratory measured values. 

The results in general are promising. Saturation versus 
depth results are good both qualitatively and quantitatively. 
Permeability versus depth graph show a good qualitative 
agreement beween the calculated and measured values. 
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Mathematical Derivation 

From mercury injection capillary pressure curves it was 
found that if log P, is plotted versus log S,, the data fell on a 
straight line with an intercept of P..* (the displacement pres- 
sure) at S, = 100, and an exponent of 2.0-2.5. 


Therefore 


1 


P.*\™ 
Ss, -(45) , P. = Ap gh where p is the density 


therefore 


(5) 


2a cos) 


where h* 5 
r“Apg 


From consideration of Darcy's law and Poiseuille’s law 


k 
one can write r* = 8.85 x 10° — where r* (the 


radius of the equivalent circular capillary) is in cm; 
k (the single phase liquid permeability) is in millidarcys; and 
@ is the fractional porosity. Substituting to get 


S Pe 2acos9 
ow =| saci VE 


If m is assumed to be 2 then 


z2— 


2acosO 
~ = B85 x aes be 


2@cosO 
~S85 x 5x 10° A pgS,? ah i 


2acos@ 


eis a constant = ————_..--— 
in A pg X 8.85 x 10° 
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PERMEABILITY VS DEPTH, FIELD CASE |! 


FIG. |. Permeability versus depth curves compare laboratory measured values with cal- 


culated values of field case No. |. 
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PERMEABILITY VS DEPTH, FIELD CASE 2 


FIG. 2. Calculated values in field case No. 2 are compared with laboratory measured values. 
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SATURATION VS DEPTH, FIELD CASE 2 


FIG. 3. Saturation values, field case No. 2, are compared with laboratory measured values. 
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FIG. 4. Calculated values of 
saturation using the laboratory 
measured values of permeability 
are compared with the laboratory 
measured values, field case No. |. 
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Therefore, if the values of water saturation, permeability 
and porosity were known at a point in the reservoir Equa- 


] © 
tion | allows the calculation of \ k at any other point. 
“ 


Thus, if any two of the variables S,, ¢ and k were known 
as a function of h, then the third variable as a function of h 
could be calculated from the above equation. 
2¢ cos © xX 10° 
- is a very large value 
8.85 A pe ‘ 


compared to Ah. One thus expects a very small variation in 


In Equation I, c 


l | db . 
the value ofe \ k as a function of depth. This is borne out 
w 


in Fig. 5. Thus, as an approximation one can write 


ba ie 


S,? | k 


Equation 2 is the fundamental equation that is to be used 
for calculation. 


IS Oe es gs ee ee 


Both equations were derived with the assumption that 
capillary continuity exists, i.c., there are no impervious 
streaks, the sand texture does not change too drastically in 
the well and that true capillary equilibrium has been estab- 
lished in the reservoir over geological time. 


> 





‘AVERAGE VALUE 
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Method of Calculation 
When ¢ and S,, are know as a function of position and k 
is known for a few points: 


l - 
a. Calculate a | 3 for the points where k is known and 


w 
take the average. 

b. From this average, 4 and S,, calculate k as a function 

of position. 

The same procedure applies if 4 and k are known or S, 
and k are known as a function of position and one wishes to 
find S,, for the first case and ¢ for the second case. 

rhis analysis indicates that a computer circuit could be 
established into which S,, and ¢ are fed as a function of posi- 
tion resulting in permeability values as a function of posi- 
tion, i.e., in a permeability log. 


Summary and Conclusion 

An approximate equation has been derived relating ¢, S,, 
and k. If any two of these three variables were known as a 
function of position, the equation allows the calculation of 
the third variable as a function of position. Fig. 1, 2, 3 and 
4 indicate a good qualitative and a fair quantitative agree- 
ment between calculated values and laboratory measured 
values. Although the results are promising, it is believed 
that additional investigation on actual field data is warranted 
before the merit of this method is decided upon. x*** 
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FIG. 5. Small variations in the value ef the 
equation as a function of depth are illustrated 
here. 
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YOUR BEST 
CONNECTION IS 


HYDRIL 


Greater strength with smaller size... inside 
and outside pressure seals... faster make-up 
and break-out time...these are the payoff 
characteristics of all HyDRIL JOINTS... drill 
pipe, casing, or tubing. 














Consult your HyDRIL field man for more detailed 
information, or see Composite Catalog. 
































































































































HYDRIL COMPANY 


714 W. OLYMPIC BLVD., LOS ANGELES 15, CALIF 
FACTORIES AT 
LOS ANGELES; HOUSTON, TEXAS; YOUNGSTOWN, OHIO; ROCHESTER, PA. 


THE PETROLEUM ENGINEER, August, 1958 FOR FURTHER INFORMATION ON 


RTISED PRODUCTS. SEE READER SERVICE CAR 





*‘Universal’’Aptly Describes 
Range of Applications of 
BAKER Retainer Production Packer 




















Baker Retainer Production Packer 
Product No. 415-D 


Baker Locator Tubing Seal Assembly 
Product No. 442-E2 


ADVANTAGES of the 
Baker Retainer Production Packer: 


1. Forms positive, leak-proof pack-off 
against any pressure differential from 
either above or below the packer that 
is safe for the casing. 


2. Pack-off achieved without excessive 
set-down tubing weight, or tubing in 
tension. 


3. Permits tubing string to be anchored 
to the packer, released from the packer, 
or completely removed from the 
packer, all at the discretion of the 
operator. 


4. Complete removal of the tubing 
string from the packer will not disturb 
the isolation of the zone below the 
packer, provided the pressure differen- 
tial is from below the packer. 


5. Pack-off remains leak-proof under 
conditions of high temperature, even 
under pressure differentials that 
exceed the safety limits of the casing. 


6. Can be set on wire line, tubing or 
drill pipe. 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


In practically every production 
application the Baker Retainer 
Production Packer has earned the 
designation “Universal” Type; and it 
appears also to be the answer to many 
future production problems. 

The range of applications is further 
broadened by its ability to hold high 
pressures from above or below—at rec- 
ord or shallow depths—even under 
temperatures in excess of 300 degrees 
Fahrenheit. 

Because it can also be used success- 
fully as a squeeze tool, it is ideal for 
testing, acidizing, formation fracturing, 
squeeze cementing, and other opera- 
tions required in the completion or 
work-over phases of a well. 

The following actual field records of 
general production, as well as supple- 
mental applications of this “Universal” 
Type Packer may indicate a solution to 
your well problems: 


PRODUCTION APPLICATIONS 


Single-Zone Production— More Baker 
Retainer Production Packers are used 
for single-zone production than for 
any other application — proof of their 
increasing and widespread usage in a 
field previously dominated by retriev- 
able type packers. 


Dual-Zone, Single-Packer Application— 
The majority of dual-zone applications 
of the Baker Packer are single-packer, 
dual-zone installations. Because of its 
remarkable ability to maintain the 
absolute separation of two zones, this 
packer is widely known and accepted 
as the ideal dual-zone packer. 


Dual-Zone Production (Baker Selective 
Hook-Up), Two-Packer Installation — This 
efficient hook-up enables the operator 
to produce (pump or flow), treat (for- 
mation fracture, acidize, etc.), or test 
either zone selectively through the 
tubing, while simultaneously produc- 
ing the remaining zone through the 
annulus. The switch in flow, or selec- 
tion of a zone for treatment, is accom- 
plished at the discretion of the opera- 
tor, using an instrument line. 


Permanent-Type Well Completions — Long 
recognized as the world’s most perma- 
nent production packer, the Baker 
Retainer Production Packer was 
accepted early in the development of 


this new completion idea as OUT- 
STANDINGLY FIRST for Permanent- 
Type Well Completions. 


Parallel Tubing Installations—When a 
single packer is used, each tubing string 
can be run or pulled independently of 
the other, and by using a special 
Anchor and a Latching Sub, the short 
string can readily be anchored to the 
long string. 

When two packers are used, each 
string is run or pulled separately, how- 
ever, the long string must be run first, 
and the short string pulled first. Either 
the single-packer or the two-packer 
installation features a full opening to 
the lower zone for use of all permanent 
completion-type tools. 


Off-Shore Installations—The Baker 
Packer is used in conjunction with a 
storm choke to prevent loss of produc- 
tion due to accidental damage to 
surface connections of off-shore instal- 
lations. Permanence, plus the ability of 
the packer to hold mud weight above 
the packer are additional factors that 
recommend its use in this application. 


SUPPLEMENTAL APPLICATIONS 


In addition to its use in practically 
every type of production application, 
the Baker Retainer Production Packer 
can also be used effectively as a squeeze 
tool in the following wide variety of 
“Supplemental” applications that 
might be required in the completion or 
work-over phases of a well: 


Testing — As many as ten Baker Packers 
have been used in a single well for an 
efficient, complete bottom-to-top test- 
ing program. Ability of the packer to 
withstand reverse in pressure differen- 
tial from high-pressure acid squeeze to 
swabbing enhances its use as a success- 
ful testing tool. 


Acid Squeeze, Formation Fracture, or 
Squeeze Cementing— Use of the Baker 
Packer as a squeeze tool in either the 
initial completion or during subsequent 
work-over is widespread, due to elimi- 
nation of the unnecessary additional 
expense of running a separate squeeze 
or testing tool. 


Water Flood or Gas Injection—The per- 
manence of the Baker Retainer Pro- 
duction Packer, plus the advantage of 
a free tubing string, make it a superior 
packer for secondary recovery instal- 
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lations. The packer has also been used 
in dual-zone wells where one zone is 
produced, with simultaneous injection 
into the other. 


Isolation of Annulus—The Baker Packer 
is corrosion resistant. This feature, 
plus the fact that the packer permits 


removal of the production string with- 
out disturbing the isolation of the zone 
below the packer (pressure differential 
must be from below the packer) make 
it an ideal packer for use in corrosive 
areas where protection of the casing 
above the producing zone is of great 
importance. 


Bridge Plug, Temporary or Permanent— 
The Baker Packer acts as a one-way 
bridge plug whenever the tubing is 
removed from the well, provided the 
pressure differential is from below the 
packer. It can easily be converted to a 
temporary two-way casing bridge plug 
or a permanent bridge plug. 





POPULAR APPLICATIONS OF: the Baker “Universal” Type Retainer Production Packer 
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Fig. 1 Fig. 2 


SINGLE-ZONE Fig. 1.—Illustrates Packer set 
in casing with Locator Tubing Seal 
Assembly and Production Tube installed 
for single-zone production. 
PERMANENT-TYPE WELL COMPLETION Fig. 2 
—Illustrates typical Permanent-Type Well 
Completion Hook-Up showing perforat- 
ing operation through and below the 
packer. 

DUAL-ZONE, SINGLE PACKER Fig. 3—Illus- 
trates Packer set in casing with anchored 


How to get complete information... 


A new 72-page catalog supplement is now avail- 
able on the Baker Retainer Production Packer 
and its many features and applications. Address 
any office, or ask your Baker representative for 
Baker Catalog Supplement No. 502. 
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production string for dual-zone produc- 
tion. Tubing can be released from packer 
by rotating to right. 


DUAL-ZONE, PARALLEL STRINGS, SINGLE 
PACKER Fig. 4—Illustrates the simplest 
form of parallel string installation. A vari- 
ation permits anchoring short string to 
long string, if desired. Note full opening 
to lower zone for use of all permanent 
completion-type tools. 


Fig d 


DUAL-ZONE, PARALLEL STRINGS, TWO 
PACKERS Fig. 5—lIllustrates two-packer 


parallel string installation with each zone 
confined to its individual tubing string, 
with full opening to lower zone for use 
of all permanent completion-type tools. 
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FIG. |. Inverted drilling mud system included the storage tanks at right and the active 


steel! mud tanks at left adjacent to rig. 


In the Saskatoon area of 


Saskatchewan, Canada... 


Inverted 








Protective casing string eliminated in drilling 
four 3500-ft wells to evaluate potash deposits 


Reid M. Waltman 


Southwest Potash Company, 
Denver, Colorado 


THE USE of inverted emulsion drilling 
mud in four 3500-ft wells in the Sas- 
katoon area of Saskatchewan, Canada, 
reduced drilling costs from $19,125 to 
$11,608 per well. Much of the savings 
resulted through the elimination of a 
protective string when drilling through 
the evaporites in this area. An inverted 
emulsion is one in which minute drop- 
lets are dispersed in a continuous phase 
of oil, 

While the wells were part of an ex- 
tensive exploratory operation to evalu- 
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and 


Terry F. Cox 
Magnet Cove Barium Corp., ltd., 
Calgary, Alberta, Canada 


ate potash deposits, savings resulting 
from the use of this type mud have 
particular significance in reducing over- 
all well costs. For these wells pene- 
trated anhydrite, magnesium, potas- 
sium, and sodium salts; and whenever 
evaporites are encountered in develop- 
ment drilling, similar savings can be 
achieved. Actually, the savings result- 
ing from drilling with an inverted 
emulsion in Canada proved to be a 
bonus cost reduction because the op- 
erators were primarily seeking a drill- 
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What Is An 
Inverted Emulsion Mud? 


Simplest answer would be that 
it is the reverse of an oil emulsion 
mud. In the conventional oil 
emulsion mud, minute oil drop- 
lets are dispersed in a continuous 
water phase. In such a mud, wa- 
ter is the “external phase’ and 
the oil the “internal phase.” This 
is an “oil-in-water” emulsion. 

By “inverted” is meant that 
minute water droplets are dis- 
persed in a continuous oil phase. 
Oil becomes the “external phase” 
and water the “internal phase.” 
This is a “water-in-oil” emulsion. 
Control of such an emulsion is 
obtained by a chemical emulsi- 
fier. In the accompanying report, 
Magcobar’s powdered emulsifier 
No-Blok was used. The inverted 
mud was made up in the rig mud 
tanks by adding water to oil while 
mixing in the emulsifier. Satisfac- 
tory systems can be made with 50 
percent oil, 50 percent water and 
from 25 to 40 lb of emulsifier per 
bbl of fluid. Either fresh or salt 
water can be used as the internal 
phase. 
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ing mud which would improve previous 
drilling practices. 


Potash Basin 

Exploration. Exploration for potash 
deposits in South Central Saskatche- 
wan during recent years has grown into 
sizable proportions. In 1957, 27 pot- 
ash core tests with an average depth of 
3400 ft were drilled in the potash basin 
of Saskatchewan and Manitoba. All 
major U. S. potash producers operating 
at Carlsbad, New Mexico, have been 
actively engaged in the Saskatchewan 
potash field at one time or another, 
either in the shaft sinking or drilling 
stages. In addition, French and Ger- 
man potash interests, local Canadian 
concerns and independent oil firms 
have conducted and, in many Cases, are 
still conducting exploration activities 
throughout the basin. 


Geology. Extensive potash deposits 
have been found in the Middle Devon- 
ian Prairie Evaporite formation 
throughout a large area in Central and 
Southern Saskatchewan and extending 
into Southeastern Manitoba. Although 
commercial grade potash zones have 
been encountered in oil well drilling 
below 7500 ft, the major economic de- 
posits of potash extend in a 400 mile 
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HIGHER PERFORMANCE -- LOWER COST! Just look 
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12 Wells in 8 Months and 
No Downtime, using one 
set of DAYTON V-BELTS 


= 


f 


“Because they’re unaffected by oil, heat, 
moisture and static build-up, Dayton 
Super-Thorobreds resist every destructive 
condition we’ve found in our drilling 
operations. For instance, we were over- 
tensioning our former V-Belts to compen- 
sate for slippage due to belt stretch. 
Using surer gripping Dayton Super- 
Thorobreds, with their extra strength 
cord section, we can slack off the tension 
while maintaining full power. That way, 
we let the belts soak up shock and vibra- 
tion that was transmitted to the pump. 

“Dayton believes in service, too. Our 
Dayton Distributor in Houston, is backed 
up with a large warehouse stock. Thus, 
we get the belts we need, have them multi- 
matched and at the rig in half an hour.” 


Jack Gresham, Toolpusher on Big 
Six Corporation’s Rig # 2, says 
“8 months ago, we switched to 
multi-matched Dayton Super- 
Thorobred V-Belts. Since then, Rig 
#2 has been on 12 jobs—sinking 
holes that averaged 9,000 feet in 
depth. In over 5000 hours of drill- 
ing, with the mud pump operating 
at 1800 psi, Dayton V-Belts have 
never caused one minute’s down- 
time.” Mr. Gresham is shown at 
the right, talking to Dayton Rep- 
resentative Werner Zapp. 


© DO. R. 1958 


World’s Largest Manufacturer of V-Belts 


DAYTON RUBBER COMPANY * INDUSTRIAL REPLACEMENT DIVISION * DAYTON 1, OHIO 
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A PLANNED MUD PROGRAM CUTS 
DRILLING COSTS ALL ALONG THE LINE 


The biggest savings a good mud program brings you come from the diffi- 
culties and unnecessary expenses which are avoided. Perhaps these savings won't 
show up in the mud bill. But in total drilling cost, yes. 

When the mud is planned right and is prepared right for each foot of hole, 
the cost of drilling each foot is reduced. When you plan with Magcobar you 
get the industry's best qualified mud engineers, the best drilling muds and 
chemicals—at your well when you need them. Wherever in the world you plan 
to drill, Magcobar can help you cut costs by assisting in the planning of your 
mud program. For lower drilling costs in the United States and Canada, 

contact Magcobar. In Venezuela, Magcobar de Venezuela, C.A. 
If you plan to drill elsewhere, write Magcobar’s Export 
Division, P. O. Box 6504, Houston 5, Texas, U.S.A. 






Magcobar 


Complete 
DRILLING MUD SERVICE 


MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 
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FIG. 2. Surface drilling fluid circulating system was designed especially to handle the 


inverted emulsion mud system. 


northwest-southeast belt from Unity 
through Saskatoon to Yorkton and into 
Manitoba. While the economic depth 
to the potash may vary, most of the 
potash drilling in Canada has been con- 
fined to depths under 4000 ft along this 
belt. 

A simplified geological column for 
South Central Saskatchewan is given in 
rable 1. 


Drilling Fluid Search 

Coring potash a problem. Potash 
core tests in the central portion of the 
Saskatchewan potash basin usually 
penetrated shales to 1600 ft; water- 
bearing sandstones to 2000 ft; lime- 
stones and varying amounts of evap- 
orites (anhydrite and salt stringers) to 
3200 ft, and deposits of potassium, 
magnesium and sodium salts to total 
depth. Because of the extreme solubil- 
ity of these salt deposits in conven- 
tional water-base muds, the customary 
operations had not permitted the re- 
covery of desired potash cores. 

Prior to the use of inverted emul- 
sion mud, it was customary to drill a 
9-in. hole to the top of the salt section 
with a conventional water-base mud, 
cement 7-in. casing and then core the 
potash with diesel oil. An alternate 
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method, used principally near potash 
producing mines, utilized a saturated 
potassium, magnesium and sodium 
chloride brine with or without casing to 
core the potash intervals. Because of 
the prohibitive cost of making such a 
brine and the close temperature con- 
trol necessary to maintain this drilling 
fluid, most Canadian operators had 
favored the casing-diesel oil coring 
method. There were several disadvan- 
tages to this practice, however. Consid- 
erable time and costs were involved in 
running Casing, waiting on cement, and 


salvaging the casing after coring. There 
were additional costs of the services 
necessary in cementing and pulling the 
casing, and the casing which could not 
be recovered. Casing loss ranged from 
100 to 1600 ft per well. 

Thus, operators needed a drilling 
fluid which would eliminate the protec- 
tive casing problems but which would 
not dissolve or etch the potash cores. 
In addition, the drilling fluid had to be 
relatively inexpensive, easy for the 
drilling crews to handle, available in 
Canada and which could be used to 
drill from under surface casing to total 
depth, 


Research on fluids. Southwest Potash 
Corporation, in their determination to 
find such a drilling fluid and cut their 
exploration costs, approached Magnet 
Cove Barium Corporation’s research 
department with this problem. They set 
up an exhaustive test program to de- 
termine the best combination of oil, 
water, and emulsifiers to provide maxi- 
mum protection for the potash cores. 

The oil and water content was varied 
in order to ascertain the proper ratio 
that would provide a low viscosity 
fluid which would allow maximum set- 
tling of drilled solids. Since the vis- 
cosity of the inverted emulsion fluid 
would depend to a great extent on the 
viscosity of the oil phase itself, tests 
were conducted using different types of 
oils, such as diesel oil, fuel oil and light 
lubricating oil. These tests indicated 
the most satisfactory oil phase consisted 
of a blend of fuel oil (19 to 23 deg 
API) and diesel (35 deg API). 


Water phase important. Possibly the 
most important factor was the water 
phase of the inverted emulsion and its 
chemical composition. Saturated salt 
water, salt water plus anhydrite and 
water saturated with all the soluble 
salts found in the potash deposits 
(NaCl, MgCl, KCI) were used in vary- 
ing proportions. Tests conducted on 
both static and dynamic emulsions in- 
dicated that the water phase needed 


TABLE 1. Simplified Stratigraphic Section, South Central Saskatchewan. 


Age Formation 
icwsews wie Glacial drift 


Quaternary Pleistocene 
Cretaceous 


Colorado .... 


Blairmore 
Three Forks ......... 
Nisku 

4 Duperow 
Devonian . 


Second Red Beds 





_ Ashern 





FORT 


Ee ite iin cdigrad ways 


iieetie anki ae Limestone, shale 
ete iree mania coke Limestone, shale 


Souris ea 
First Red Beds ........ 
OO ree 


Prairie Evaporite ...... 
Winnipegosis ......... 


Type Sediment 


ea Shale 
...Shale 

. Sand and sandy shale 
Sand and shale 
Limestone, shale 


. Limestone, anhydrite, salt 
Shale 

Limestone, dolomite 
Shale 

Salt, potash 

Dolomite 

.Shale 


Silurian, Ordovician and Cambrian not normally penetrated in potash wells 
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FIG. 3. Composite log of the ; _ CORE | " 
wells drilled with inverted mud. Top S\of Second Red Beds, N\ | 
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type mud. The caliper log at | ] | | 
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only to be saturated with salt to insure 
minimum etching of the potash. Since 
magnesium chloride (MgCl,) and po- 
tassium chloride (KCI) were not com- 
mercially available in the required 
quantities, the water phase of the ini- 
tial well was saturated with salt (NaCl) 
only with excellent results. 


Experimental Well. Following exten- 
sive laboratory testing an experimental 
well to use the inverted emulsion mud 
was arranged in July 1957. This was 
the first of the four-well program. Since 
the primary objective of these wells 
was obtaining 100 percent core recov- 
ery in the potash-salt section, the first 
experimental test was carefully super- 
vised by both Southwest Potash and 
Magcobar personnel. 


DRILLING PRACTICES 

Mud system. The drilling rig selected 
by the operator had been specially 
equipped to handle the inverted emul- 
sion mud. The surface mud system con- 
sisted of two steel tanks with by-pass 
ditch and fluid level control between 
the tanks. A 5- by 12-in. duplex mix- 
ing pump was used to mix saturated 
salt water from the salt water storage 
tank and keep the mud agitated in the 
suction tanks. Adjustable partitions 
were installed in the settling tank to 
promote maximum settling of drilled 
solids. The 634- by 14-in. circulating 
pump was normally operated at 50 to 
60 strokes per minute at 500 to 600 
psi. The contractor provided steel tanks 
(500 bbl) for storage of oil and in- 
verted emulsified mud between wells. 
The mud mixing and storage system 
is shown in the photograph of Fig. | 
and the mud system layout diagram in 
Fig. 2. 

After setting 360 ft of 1054-in. sur- 
face casing, the surface system was 
thoroughly cleaned in preparation for 
the inverted emulsion mud. 

The initial mud system was prepared 
with 25 percent saturated-salt water, 
75 percent oil (a blend of 19 deg API 
and 35 deg API non-asphaltic fuel 
oils) and 100 Ib of inverted emulsifier 
per bbl of watter. While waiting on 
cement, the system was constantly agi- 
tated in order to insure a tight, stable 
emulsion. Funnel viscosity at approxi- 
mately 60 F was 60 to 65 sec per qt 
with a density of 8.1 Ib per gal. 

After waiting on cement for 24 
hours, all water-base mud was dis- 
placed from the casing and the cement 
drilled with the new mud system. 


Mud control. While drilling to about 
3000 ft, the volume was maintained 
with the addition of oil only, the vis- 
cosity decreasing to 50 to 53 sec per 
qt and the weight to 7.8 to 7.9 Ib per 
gal as the oil content increased to a 
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The kitchen sink is one thing 





that we don’t regularly stock at Faabsaweek Supply 
Stores...... but we'll get it for you if you need it. 


Whatever you need in the oilfields, 


HOMCO HAS IT. 
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For Dual String Completions - Flowing or Pumping 


| > Use GUIBERSON'S RETRIEVABLE 
| TYPE RD PACKER 





% 


This cleanly designed, rugged packer is an outstanding 


ro 
oN 


Guiberson development for dual string installations in wells 


of any depth. 


Outstanding in performance because it operates perfectly 
with both zones flowing, high or low differential pressure; 
with either zone flowing, the other zone pumping; with both 
zones pumping; with either or both zones on gas lift; or 


for multi-zone injection — gas or water. 


Outstanding in advantages because it completely isolates 
each zone from the other and from the casing; provides full 
opening long string to lower zone; permits either string to 


be pulled or run separately. 


Guiberson’s RD packer does complex dual zone jobs so well 
that operators tell us it’s their best investment for dual 
string production. Ask your Guiberson representative about 


installation and auxiliary equipment recommendations. 





Guiberson’s RD packer has smooth operating dovetail slips 
of heat-treated alloy steel. Packing rubber is one-piece sleeve 
type — will not vulcanize in the well, made of Guiberson’s 
special oil and gas resistant compound. You can get the RD 
packer with or without anchor, and a choice of stingers, 





plain or with snap-ring. Piston slips have extra large grip- 
ping area, are heat-treated alloy steel and keyed to anchor 
body up to maintain proper alignment. Get the Best 
Get Guiberson 


ee) 
Le-YTTEERSON 
Gt= eo Pl 


GUIBERSON 


Type RD Packer with Anchor ’ 
and Plain Stinger : 5 
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INVERTED EMULSION DRILLED WELLS —~o—2— 
STANDARD WELLS 


TOTAL BITS USED ARE 


1U 


HOWN ABOVE 
LAST BIT RUN (AS ABOVE 














FIRST WELL 
DRILLED WITH 
INVERTED EMULSION 














ROTATI 


NG HOURS ON BOTTOM 


FIG. 4. Drilling rate comparisons in the Bradwell-Elstow area between wells drilled with the 


inverted emulsion mud and water-base muds. 


maximum of 88 percent. At this point, 
salt water and the inverted emulsifier 
were added to raise the viscosity in 
order to suspend the solids that had 
settled in the tanks. 

A mud weight of 9.5 Ib per gal was 
necessary to control an expected salt- 
water flow immediately above the pot- 
ash deposit. Increasing the water con- 
tent to 30 to 32 percent resulted in a 
viscosity of 95 to 100 sec per qt which 
was sufficient to suspend the solids 
necessary for the required weight. 
Maximum fluid loss was 1.8 cc oil while 
water content was only 10 to 12 per- 
cent. During the coring operation the 
fluid loss was always zero. 

On the last three wells, 50 percent 
oil and 50 percent old inverted emul- 
sion mud was mixed prior to drilling 
out from under the surface casing, The 
volume was maintained with oil and 
old mud while drilling to about 3000 
ft where viscosity and weight were 
again raised with salt water, inverted 
emulsifier and drilled solids. Typical 
mud properties prior to coring were as 
follows: 


Weight 9.4-9.6 Ib/gal 
Viscosity (API) 55-65 sec/qt 
Fluid loss 0.0-0.2 ce (oil) 

Oil content 67-69 % (by vol) 
Water content 20-21 % (by vol) 
Solids content 11-12 % (by vol) 
Stability 160 - 180 volts 


Hole conditions were excellent at all 
times during the drilling and coring 
operations. Caliper logs run on two of 
the four wells show perfect gage hole 
from surface casing to total depth 
through shale sections that normally 
slough extensively with waterbase muds 
(see Fig. 3, Composite Log). 
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Logging 

Since oil, a perfect insulator, is the 
continuous phase in invert emulsion 
muds, conventional electric resistivity 
logs could not be run with the new 


mud. However, other logs, such as the 
induction, sonic, gamma ray and neu- 
tron logs, are not affected by invert 
emulsion muds and provide compar- 
able information normally obtained 
from the electrical logs. The induction 
log is one of the few field logging de- 
vices which will provide values read 
directly from the log that approach 
the true formation resistivity factor. 
Thus, induction logs run in inverted 
oil emulsion muds can be a useful tool 
in the evaluation of possible oil pro- 
ducing formations. 

Gamma ray-neutron and induction 
logs were run on all wells in addition 
to the caliper log on the first two. 


Comparative Results 

Results of this 4-well drilling proj- 
ect have been compared with several 
wells drilled in the immediate vicinity 
using the conventional casing-diesel 
method. These conventional wells were 
drilled in 1956 and 1957 by rigs fa- 
miliar to the area and this method of 
postash drilling. Comparison of the 
two methods is shown in Tables 2, 3, 
and 4 and illustrated graphically in 
Fig. 4 and 5. 


TABLE 2. Comparative Results Between Water Base and Inverted Emulsion Muds. 


Wells drilled 

Total footage drilled 
Total bits used 
totating hours 

Feet per bit 

Peet per hour 

Bits per well 

Average days per well 


Inverted 
emulsion mud 
4 


11,726 ft 


Water base Mud 


TABLE 3. Drilling Rate Comparisons in Various Intervals in The Bradwell-Elstow Area. 


Top and 
bottom of 
interval! Total 


drilled-ft 


565-3316 2951 


Type of mud used footage 


*Inverted emulsior 
first well 
Inverted emulsion 
fourth well 
Water base 418-3433 3015 
Water base 690-3375 2685 
Water base 695-3440 2745 
Water base 650-3530 2880 
Water base 668-3420 2752 
Water base 646-3200 2554 


382-3945 9H 


Number of Feet 


Feet drilled 
per hour 


Rotating 


bits used per hour hours 


g 370 165 


177 1194 
251 184), 
JOS 141% 
343 144), 
JSS 147\4 
305 174 

284 141 


*Penetration and bit life lower on first emulsion well due to experimental nature of the 


test. 


TABLE 4, Drilling Rate Comparison in Various Intervals in the 
Saskatoon-Sutherland Area. 





Top and 
bottom of 
interval Total 
Type of mud used drilled-ft footage 


2977 


Inverted emulsion 370-3277 2907 
(second well 

Inverted emulsion 350-3355 3005 
third well) 

Water base 3385 2875 

Water base 3390 2896 

Water base 3173 2705 


Feet drilled 
per hour 


Number of Feet 
bits used per hour 


totating 
hours 


581 112 
501 145 
359 128! 2 


130 
153l4 
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Coring Results 

On all four wells in the 1957 drilling 
program, actual cutting of the cores 
with inverted emulsion mud presented 
no problems. Coring rates in the salt 
and potash sections were essentially 
the same as the casing-diesel oil cor- 
ing method since the salt interval cores 
very rapidly. Some difficulty was ex- 
perienced on the second and third 
wells in breaking off the core after each 
run. However, trial and error, experi- 
ence and in one case a slightly built-up 
core catcher eliminated this difficulty. 

A total of 11,726 ft of 9-in. hole 
was drilled and 825 ft of 6% in. hole 
was diamond cored. The entire potash- 
salt interval selected in each well was 
cored in 24 to 28 hours with 100 per- 
cent recovery except for one mechani- 
cal failure. This failure was due to a 
damaged core catcher. 

The salt cores exhibited a remarkable 
tendency to remain upright in one piece 
in the cored hole if not broken off at 
the base. The lost core interval prob- 
ably could have been recovered but 
the operator elected not to utilize addi- 
tional rig time as the interval lost was 
below the zone of interest. 


Mud Storage 

After logging and setting first aban- 
donment plug through the salt section, 
the inverted emulsion mud was dis- 
placed with water-base mud from the 
reserve pit. 

There was no evidence of deteriora- 
tion of the emulsion during the storage 
of the mud for six to seven days be- 
tween wells. The salvaged mud was 
added directly to the circulating sys- 
tem with no preliminary treatment or 
conditioning of any kind. After com- 
pletion of the four-well program, 300 
bbl of mud was stored for use in the 
future. 


Cost Analysis 

The following cost comparison of 
the two methods has been based on 
the same wells studied in the drilling 
rate comparison of Table 1. The cost 
per well for diesel oil in the conven- 
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FIG. 5. Drilling rate comparisons in the Saskatoon-Sutherland area between wells drilled 
with the inverted emulsion mud a water-base mud. 


tional wells takes into account re-sale 
of the diesel oil remaining at the com- 
pletion of the potash project. 


$7519 Saved Per Well 


The inverted emulsion mud system 
was used successfully for the complete 
drilling and coring operations on the 
four wells with the following results. 


1. Overall savings compared with 
drilling the previous year (believed to 
be typical of the casing-diesel coring 
method) were $19,125 per well with 
$11,608 per well directly attributed to 
the emulsion mud application. The re- 
maining savings of $7517 per well were 
made on more efficient coring, logging 
and analytical procedures. 

Thus, the application of this inverted 
emulsion mud resulted in a 22 percent 
saving in costs per well and contributed 
60 percent of the overall savings per 
well made in this four-well program 


TABLE 5. Cost Analysis of Inverted Emulsion Mud System. 


Preparation and Maintenance (1st Well) $ 
Preparation and Maintenance (2nd Well) 
Preparation and Maintenance (3rd Well) 
Preparation and Maintenance (4th Well) 


Total emulsion mud cost of 4 wells 


Cost per well (excluding salvage) 
Salvage (300 bbl @ $8/bbl) 
Cost per well (including salvage) 


*Cost per well (conventional method) 


Net cost per well for emulsion mud 


.756.45 
536.31 
,270.42 
469.52 
032.70 
$ 3,258.17 
,400.00 


658.17 
»742.39 


915.78 


*Includes water-base mud ($1344.89) and diesel oil ($397.50) 
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over and above the cost of the mud 
itself 


2. The need for a protective casing 


string was eliminated with the result 
ant saving in lost casing, cementing, 
cutting, pulling casing and the rig time 
involved. 


3. The highly soluble potash depos 
its were cored with very little evidence 
of solution or etching. Cores appeared 
to be scoured through mechanical ac 


tion on a few cores 


4. Excellent formation cuttings were 
recovered and formation changes eas 
ily interpreted 


_s Caliper logs showed a perfectly 
gaged hole with no sloughing or wash 
outs in the shale sections and no solu 
tion of the salt or potash horizons 


6. Bit life and rate of penetration 
were increased. 
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NEW COMPRESSION RING 
IMPROVES PERFORMANCE 
OF GOT 

CIRCULATING VALVES 


eee PROVIDES ; 3 With a record of successful 


r performance in thousands of instal- 
POSITIVE FUNCTION /, i satiea alias coer Aoes concen 
: y wholly unnecessary. But with the avid 


iosity typical of their kind, the GOT 
AT ALL DEPTHS tj | Bac dy boo 


The result is the new compression ring 

illustrated in cross-section at the top of this 

page. Exhaustive tests revealed that this ring 

allowed the sleeves in GOT Circulating Valves 

to be shifted in either direction with a practically 
uniform force, regardless of valve size, well depth, 

mud weight or bottom hole pressure. While the 
origina! snap ring seemed good enough, this new 
compression ring is so much better that henceforth all 
GOT Circulating Valves and other sliding sleeve valve 
equipment will be fitted with it. The improved design 
also prevents foreign matter from collecting above the ring. 


For detailed information on this and other GOT products, 
see your GOT representative or write for the GOT General 
Catalog. 


@ ; P. ©. BOX 2427 © LONGVIEW, TEXAS 


DIVISION OF .U. S. INDUSTRIES, INC 
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Before delivery to the oil fields every piece of Spang high strength casing 
and tubing from National Supply must pass this rigid Magnaglo Inspection 


Spang high strength casing and tubing 
get full-length Magnaglo Inspection! 

















You can’t compromise on quality 
especially if the product is an investment 
like casing and tubing for a deep well 
So ordinary visual inspection isn’t good 
enough for these Spang tubular products 
We look full-length for surface defects 
on one of the largest and most efficient 
“black light” inspection units ever in- 
stalled in any pipe mill. 

It's a 60-ft. long “booth” located in 
the middle of our Ambridge, Pa. mill 
Automatic handling equipment feeds the 
tubular goods into it. Inside, each sep- 
arate piece of pipe is magnetized, sprayed 
with fluid containing fluorescent iron 
oxide particles, and moved to an unusual 


inspection table under a battery of ultra 
violet lights. Inspectors rotate the pipe 
and scan every square inch, looking for 
an accumulation of glowing particles 
which indicates a surface flaw. If one 
is found a special chalk mark is made 
to locate the defective spot 
is obvious: any length passing this in 


The result 


spection is free of all surface flaws which 
might later cause trouble 

The full-length Magnaglo Inspection 
of Spang high strength tubular goods 
is further proof that you get the best 
in design, manufacturing care and per- 
formance—when you buy from National 
Supply. 
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The streamlined interior and exterior contours of Spang Extreme Line Casing insure max 
imum round-the-clock running efficiency. The rugged integral joint is 100% leak-resistant 











Spang Extreme Line Casing runs in faster, 
has 100% leakage resistance! 


Drilling crews like to work with SPANG 
Extreme Line Casing because it’s easy to 
handle. When they’re running-in, only 
5 to 7 turns with the spinning line and 
less than one turn with the tongs are 
necessary. It’s very easy to stab, cannot be 
cross-threaded, and its positive shoulder 
contact engagement prevents overtong- 
ing. But there are more good reasons. 
The streamlined interior and exterior 
contours of this high quality casing pro- 
vide for maximum running efficiency 
no shoulders to hang-up on hole projec- 
tions, or to scrape mud seal from the 
walls of the hole. SPANG’S high strength 


integral joint provides a minimum of 


threaded connections—and this means 
less possibility of joint trouble. 

Precision-manufactured SPANG 
Extreme Line Casing pays off in the well, 
too. It has the mechanical and metal- 
lurgical properties to withstand high 
tensile loading, and to resist the severe 
pressures found in present-day deep drill- 
ing. Its rugged integral joint is 100°, 
leak-resistant—a highly important factor 
in deep, high-pressure wells. Another 
outstanding fact is that SPANG Extreme 
Line Casing can be salvaged and re-run 
repeatedly. 

You can easily get more information 
about this quality casing in terms of your 
specific needs by calling the National 
Supply representative in your area. Find 
out soon how SPANG Extreme Line Cas- 
ing can save you money in the long run. 


Spang Casing ready for action on a well in Texas 
You can get Spang Extreme Line Casing in 
three grades for every well condition-J-55, N-80 
and P-110. The O.D. size range is 5” to 9%" 


Another outstanding Spang product on the next page! 








Dependable Spang CW Steel Pipe is excellent for metering plant and tank farm lines. In addition to 
gas, oil and water lines, you can use it for roof rails, step rails and many other structural purposes 


Piping installations are easier with 
quality Spang CW Steel Pipe! 


Spang CW is quality-controlled from skelp to 
finished product, and this control pays dividends 
on a wide variety of piping installations. 

You save installation time and labor because 
Spang CW is easy to cut, bend, thread and weld. 
Every length is hydrostatically tested to insure 
uniform quality and long service life. The result 


is a stronger pipe with clean, tight welds and 
smoother finishes—inside and outside. 

The best dividend is that you pay no more 
for this special quality pipe. All sizes of Spang 
CW—plain end, or threaded and coupled—are 
readily available through the nearest National 
Supply Store. Order now for your next job! 


THE NATIONAL SUPPLY COMPANY 


Two Gateway Center, Pittsburgh 22, Pa. 


DIVISION OFFICES: Calgary, Dallas, Denver, 


Houston, Toledo, Torrance, Tulsa 


EXPORT: 600 Fifth Avenue, New York 20, N.Y., U.S.A.; 
City Wall House, Chiswell Street, London E.C.1 





HAPPY SAYS: Diamond Chains 
have proved tops in stamina 
for pumping unit drives 


When you wantto know something about Diamond 
Chain drives for pumping units, ask Happy. 

Happy has used Diamond Oil Country Roller 
Chains in their famous Flexdrive Single Reduction 
Pumping Unit since 1938. This long buying history 
confirms the fact that Diamond has been able to sup- 
ply Happy continuously with the top quality they 
demand. 

On original equipment or for replacements, buy 
Diamond Roller Chains. Their extra stamina means 
lower pumping and drilling costs. 


DIAMOND CHAIN COMPANY, Inc. 
A Subsidiary of American Steel Foundries 
Dept. 441, 402 Kentucky Ave., Indianapolis 7, indiana 
Tulsa Office: 2238 Terwilleger Bivd. 
Offices and Distributors in All Principal Cities 


Please refer to the classified section of your local telephone directory 
under the heading CHAINS or CHAINS-ROLLER. 


DIAMO HAINS 


Us| N# <>? 
[pas > 
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Short-cut design calculations 
and field applications of ... 


The Plunger Lift Method 
of Oil Production 


Free piston performance may be predicted where 
depth, static bottom-hole pressure, productivity index 
and anticipated minimum tubing pressure are known 


Carrol M. Beeson, 
Petroleum Engineering Department, 
The University of Southern California, 
los Angeles, California 


Donald G. Knox and 
John H. Stoddard, 


The National Supply Company, 
los Angeles, California 


Purpose of Nomographs 

PURPOSE OF THE NOMOGRAPHS is to permit graphi- 
cal solution of the problem of estimating free piston per- 
formance for a given well. Construction of the nomo- 
graphs was based on formulas derived by the method of 
least squares from actual field data. Supplementary figures 
in this series provide a means for determining the probable 
requirements of gas volume and casing pressure, when size 
load and production rate are read from a nomograph. 

Solution of the problem is obtained by plotting the op- 
erating line for a well. This line relates size load to gross 
production rate, and therefore represents a well’s ability to 
produce by the free piston method. 

For a given depth, there is an upper limit to the produc- 
tion rate, the limit being fixed by the time required for the 
plunger to complete a cycle. Accordingly, the nomographs 
include curves for various depths which represent the maxi- 
mum production rates attainable by the free piston method 
for various size loads. The intersection of a well’s operating 
line and the appropriate limiting depth curve, therefore, will 
indicate the highest rate of production expected for the well 
plotted. 

By accepting lower production rates, the plunger may be 
operated with larger size loads and at higher net operating 
pressures to obtain lower gas-liquid ratios. Daily volumes 
of gas and the corresponding cost may readily be compared 
with rates of production to determine the most economical 
operation for the well being studied. The effect of a well’s 
formation gas-liquid ratio upon the production rate may be 
predicted by plotting a supplementary operating line. 


NOMOGRAPH INSTRUCTIONS 


In using the nomographs to estimate free piston perform- 
ance in a given well, aside from tubing and casing sizes, the 
following information is needed: (1) Depth, (2) static bot- 
tom-hole pressure, (3) productivity index, and (4) antici- 
pated minimum tubing pressure. The depth is taken as the 
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distance from the surface to the bottom of the tubing (or to 
the point at which gas enters the tubing from the casing). 
The static bottom-hole pressure should be referred to this 
depth. The productivity index is considered to be a constant 
in the nomographs, and so should be an average value, if 
known to vary with the production rate. The values used for 
static bottom-hole pressure and productivity index should be 
as recent as possible and consistent with the known produc- 
tion rate and computed or measured flowing bottom-hole 
pressure. The minimum tubing pressure should be estimated 
from the trap or separator pressure, and expected pressure 
losses in the flow line, if not known from field observation. 
Whenever static pressure and productivity index are un- 
known, it may be possible to estimate their limits and to 
plot a pair of operating lines to obtain the probable range of 
free-piston performance. Throughout the nomographs and 
figures, interpolation is permitted between lines representing 
depth, pressure, productivity index and size load. 


Step 1: 
Multiply the anticipated minimum tubing pressure by 


0.990 (1 + 0.027 oe) for the 2-in. plunger or by 0.974 


(1 + 0.027 ) for the 2'4-in. plunger. Subtract this 


1000 
amount from the static bottom-hole pressure to obtain the 
value for use in Steps 2 and 3. 


Step 2: 


Enter the left-hand chart of the nomograph and proceed 
up the appropriate depth line to the curve representing the 
value obtained in Step 1. At this point, turn right and move 
horizontally to the barrels-per-cycle axis. This point is de- 
signated intercept 1. 
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WORLD'S 
BEST 
TREATMENT 


For Unconsolidated Sands! 


FRACPAC BY HALLIBURTON 


Case histories prove the successful application of FRACPAC in hundreds of 
wells in a wide variety of formations. Halliburton’s FRACPAC Technique has not 
only helped to provide unequalled control of unconsolidated or migrating sands, but 


also has frequently effected increases in overall net production. 


In one producing field, for example, more than 40 wells were treated with 
economic FRACPAC. In every well, sand was successfully controlled and production 
was substantially increased. As a result, this producer is instituting a complete 


FRACPAC program for every well in the field. 


In another case, 17 wells in another producing area were treated by 
Halliburton’s FRACPAC. Sand control was effective, and the gain in total production 


attributable to this technique was estimated at more than 70,000 barrels! 


For details of these and other case histories, be sure to ask for your copy of 
the highly informative bulletin describing FRACPAC, the industry’s foremost sand 


control technique. Call your nearby Halliburton representative or write to: 


HALLIBURTON 


Oil WELL CEMENTING COMPANY 


Duncan, Oklahoma 
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Step 3: 


On the upper right-hand chart, proceed down the proper 
depth line to the value determined in Step 1. Now turn left 
and move horizontally to the line representing the produc- 
tivity index of the well. Then turn and go vertically down 
to the barrels-per-day axis. This point is designated inter- 
cept 2. 


Step 4: 


Connect intercept | and intercept.2 with a straight line 
which is solid from intercept 1 to the appropriate depth 
curve and is dotted from that point to intercept 2. The solid 
portion of this line is the operating line. Directly below the 
intersection of the operating line and the depth curve may 
be read the maximum production rate expected for the well. 
The value on the barrels-per-day axis opposite this inter- 
section is the size load which will be lifted at the maximum 
production rate, 

The number of cycles per day is computed by dividing 
barrels per day by barrels per cycle, and the number of 
minutes per cycle is equal to 1440 divided by the number of 
cycles per day. Use Fig. 1 (for 2-in.) or Fig. 3 (for 2'2-in.) 
to find the required gas-liquid ratio gradient (gas-liquid 
ratio divided by depth in thousands of feet) from the pre- 
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Plunger Lift Method 


dicted size load, depth, and the expected minimum tubing 
pressure. Multiply this value (for gas-liquid ratio gradient) 
by the depth in thousands of feet (D/1000) to determine the 
required gas-liquid ratio. Multiply the latter figure by the 
predicted production rate to obtain the gas volume. Use Fig. 
2 or Fig. 4 to find the net operating pressure from the pre- 
dicted size load and known depth. Add this value to the mini- 
mum tubing pressure to obtain the probable maximum cas- 
ing pressure. 





Step 5-A: 


Compare the required gas-liquid ratio gradient with the 
expected formation gas-liquid ratio gradient. If the prob- 
able gas requirement is greater than the well is expected to 
make, there are two possible situations. If outside gas is 
available, it may be circulated at a constant rate down the 
casing of the well in an amount necessary to increase the gas- 
liquid ratio gradient to the required value. In the second 
situation where no outside gas is available, use Equation 3 or 
Equation 4 to compute the size load which can be lifted with 
the expected formation gas-liquid ratio gradient, at the 
known depth and anticipated minimum tubing pressure. 
Mark a point on the operating line opposite this value of 
barrels per cycle, and read the predicted gross production 
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uniMUM TUBING PRESSURE, 


FIG. |. Gas-liquid ratio gradient (gas-liquid ratio divided by depth in thousands of feet) is determined from 
the predicted size load, depth, and expected minimum tubing pressure. Add Part A to Part B. (2-in. plunger.) 


THE PETROLEUM ENGINEER, August, 1958 





IHE PETROLEUM ENGINEER, August, 1958 


FOR FURTHER INFORMATION ON 


RODUCTS. SEE READER SERV E ARC B-59 





LOWER LIFTING COSTS 





WITH 





THE C-E ENGINE LINE—KNOWN FOR LOW MAINTENANCE NOW REQUIRES EVEN LESS WITH 
REN - AUTOMATION 


Ren Oil Level Regulators automatically 
maintain the proper crankcase oil level from 
a separate Ren oil supply system. Ren 
Exhaust Condensers automatically provide 
mineral-free water to the engine cooling sys- 
tem by condensing water from the engine 
exhaust gases. 

To the proven low operating and mainte- 


nance costs of C-E Engines is added Ren- 
automation to eliminate daily engine 
attention—the most costly factor in oil field 
engine operation. 

Your Continental-Emsco store can provide 
you with new Ren-automated C-E Engines 
and can Ren-automate the C-E Engines you 
now have. 





CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
. Worldwide 











CONTINENTAL-EMSCO COMPANY °* A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY * GENERAL OFFICES: DALLAS, TEXAS 
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Plunger Lift Method 





DEPTH , THOUSAND 


FIG. 2. Net operating pressure is found from the predicted size load and known depth. Add 
this value to minimum tubing pressure to obtain maximum casing pressure. (2-in. plunger.) 
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FIG. 3. Gas-liquid ratio gradient (gas-liquid ratio divided by depth in thousands of feet) is determined from 
the predicted size load, depth, and expected minimum tubing pressure. Add Part A to Part B. (2!/>-in. plunger.) 
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her Eastman contribution to saving drilling time and expense 


EASTCO Self-checking 
Mechanical Drift Indicator 


ai 2 6 Ang, 
4 


2 


*%., 


PO Fes tas 


puNnc marks EASTCO Drift 
reveal the drift... 
ACCURATELY! 


Eastman engineering and research are responsible for 

this smallest of drift indicators . . . with patented self- with comalate RABECO 
checking features. Two punch marks are made on the Kit and Supplies 
record disc at the angle of drift of the well and exactly 

180 degrees apart. If any motion of the instrument occurs 

during the recording period, the two marks will show 

different degrees of inclination and other than 180 degree 

spacing. This device for determining drift accurately is E N 
only one of the continuing Eastman developments in a 

unique program... 








... dedicated to progress through EASTMAN Ol WELL SURVEY COMPANY 
advanced engineering ... research... LONG BEACH ¢ DENVER * HOUSTON * CALGARY 


and service to the Petroleum Industry. For Export Write 
. EASTMAN INTERNATIONAL DIVISION 
P O BOX 1500. DENVER 1, COLORADO USA 


DIRECTIONAL DRILLING e OIL WELL SURVEYING e SIDETRACKING 


THE PETROLEUM ENGINEER, August, 1958 creer nO FURTHER INFORMATION ON B-63 





CONTINENTAL-EMSCO STORES and OFFICES . canapa— ALBERTA, Calgary, Drayton Valley, Edmonton, Red Deer ¢ BRITISH COLUMBIA, Dawson 
Creek, Fort St. John « MANITOBA, Virden « SASKATCHEWAN, Estevan, Lioydminster « VENEZUELA — Anaco, Caracas*, Las Morochas, Maracaibo e UNITED STATES — 
ARKANSAS, E| Dorado, Magnolia ¢ CALIFORNIA, COASTAL REGION, Santa Maria, Ventura e LOS ANGELES BASIN, Huntington Beach, Long Beach, Los Angeles*, Santa Fe Springs « SAN 
JOAQUIN VALLEY, Bakersfield, Coalinga, Taft ¢ KANSAS, Eldorado, Ellinwood, Great Bend*, Liberal, Pratt, Russell, Wichita* e LOUISIANA, NORTH LOUISIANA, Jena, Shreveport « 
SOUTH LOUISIANA, Eunice, Harvey, Houma, Layfayette*, Lake Charles, Morgan City, Morgan City Parts Depot, New Iberia, New Orleans*, Venice © MISSISSIPPI, Laurel, Natchez 
MISSOURI, Kansas City’ ¢ OHIO, Columbus* « OKLAHOMA, Ardmore’, Bartlesville*, Drumright, Duncan, Healdton, Lindsay, Oklahoma City, Perry, Seminole, Tulsa* « TEXAS, EAST 
TEXAS, Carthage, Kilgore, Longview, Palestine, Tyler*, Winnsboro e NORTH and WEST CENTRAL TEXAS, Abilene, Dalias*, Fort Worth*, Graham, Nocona, Wichita Falls e SOUTH 
TEXAS, Alice, Freer, McAlien, San Antonio* « SOUTHWEST TEXAS, San Angelo e TEXAS GULF COAST, Corpus Christi, E! Campo, Falfurrias, Houston, Refugio, Victoria e TEXAS PANHANDLE 
Amarilio*, Borger, Pampa e WEST TEXAS, Andrews, Hadacol Corners, Kermit, Lubbock*, McCamey, Midland*, Monahans, Odessa, Post, Snyder, Sundown e Rocky Mountain States— 
COLORADO, Artesia, Denver*, Sterling « MONTANA, Billings*, Cut Bank, Glendive « NEBRASKA, Kimball « NEW MEXICO, Farmington, Hobbs, Tatum « NORTH DAKOTA, 


Williston « WYOMING , Casper, Cody, Newcastle « Tri-State Area—ILLINOIS, Chicago*, Salem « INDIANA, Evansville*, New Harmony e KENTUCKY, Henderson 
*Office only. No stock at these points 


COMPLETE 
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HARMONY 
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GREEN TRIANGLE V-BELTS 


Why gamble on “general purpose” 
V-belts when GREEN TRIANGLE 
V-belts ... designed exclusively to 
meet rugged oil country use... 

are available from your 


Continental-Emsco stores? 


Here are belts in matched sets, 
engineered for continuous operation 
... belts that will withstand the 
heat and abrasive sands of Saudi 
Arabia, the salt sprays of the Gulf 


and the deep freeze of Canada. 


Increase V-belt life with a call to 
your Continental-Emsco man and ask 
for oil field tough GREEN 
TRIANGLE V-belts . .. manufactured 
by the New York Belting and 





Packing Company and distributed 
throughout the world’s oil fields 


by Continental-Emsco. 


.. LKquipmen 


THESE QUALITY ITEMS REDUC 












CONTINENTAL-EMSCO 


MATCHED DRILLING 
EQUIPMENT 





CROWN BLOCKS 
8 Models up te 600 Tons Capacity 


Forged Steel Rim Sheaves .. . 
a CE Original 






4 


TRAVELING BLOCKS 


14 Models up to 600 Tons Capacity 


C-E Originated Forged Steel 
Rim Sheaves 










Don't take hoisting and rotating 
equipment for granted. We don’t at 
Continental-Emsco. From crown 

block to rotary, each item meets C-E’s 
high standards of design, engineering, 
manufacturing, inspection and service. 


This assures peak performance and 








HOOK BLOCKS 
8 Models up to 350 Tons Capacity 


C-E Blocks combined with 
Web Wilson Hook 


ROTARY TABLES 
6 Models up to 27'/,” 





SWIVELS 
4 Models up to 400 Tons Capacity 


One-Piece Cartridge-Type Washpipe 
Packing 














gives you engineering 
superiority .. field proven 
dependability 

.. Worldwide service 


long life. All Continental-Emsco 
equipment is backed up with experienced 
field service and availability of parts 
throughout C-E’s worldwide sales and 


service organization. 


Continental-Emsco can equip any rig 
with blocks, swivels and rotary 
machines designed, engineered and field 
proven for top rig efficiency and 


faster, trouble free drilling operation, 


MILFEIM TATTLE 


JCE DRILLING DOWNTIME 

























Standardize on 


| 


“POWERSTEEL” 





YELLOW STRAND 
= POWERSTEEL. ~—— 


a sco 


If you need a wire line today. . 





tomorrow's too late. That's why it 
pays to standardize on Yellow 
Strand ... the oil country’s 

most dependable wire rope that’s in 


stock every day at your nearby 





Continental-Emsco store 


Store stocks are backed up by 





Broderick & Bascom warehouses 
at Peoria, Houston, New 
Orleans, St. Louis, Seattle and Los 














Angeles. You can be assured that 


the size, construction and grade 





of rope you standardize on 
will be ready for immediate 


at all times. 





delivery 





Discuss wire rope with our store 
people and select the grade and size 


that will give the longest wire 





line life possible for your money. 


SUPPLIES AND SERVICE 
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CONTINENTALEMSCO 
Drilling 
Masts 


the preferred mast for 
land or marine rigs 


Portability and ruggedness . . . the 
features most preferred by 
contractors and drillers... have been 
designed and built into the new 
Continental-Emsco B-Series masts. 

In addition, the open face mast 
design provides greater block 
clearance for faster, safer block travel, 
and unimpaired visibility. 


Faster erection is now possible with 
these field proven features: (1) rear 
leg pivot and ground level assembly; 
(2) simplified pin connections 

for all mast sections; and (3) positive 
line control during raising and 
lowering, eliminating the need 

for snubbing lines 

Positive line control also makes these 


masts ideally suited for barge 
installations, since they can be quickly 


lowered ... without snubbing lines 
.. when approaching over-water 
obstacles ...or when severe 


weather sets in 


Discuss your drilling mast 
requirements with your 
Continental-Emsco man. 


Sizes: B-127. B-133, B-134 and B-142 


that Stings.. 


E THROUGHOUT THE DRILLING WORLD 


























“dim... pick out 
the kind and size 


you want” 


This tool pusher knows that at 
Continental-Emsco he'll find a wide 
selection of sizes types and designs of 
everything he needs. This wide 
variety of products saves his time by 
making one-stop buying possible 

And he also knows he'll receive prompt 
personalized service from our store 
people and continuous follow up 


and checking of factory shipments 


Don't neglect the advantages of 
in person buying ..at your nearby 


Continental-Emsco store 





CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
Worldwide 








Make visiting your Continental-Emsco store 
a regular habit when you're in town. 
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FIG. 4. Net operating pressure is found from the predicted size load and known depth. Add 
this value to minimum tubing pressure to obtain maximum casing pressure. (2!/2-in. plunger.) 


rate on the barrels-per-day axis directly below this point. The 
values of cycles per day, minutes per cycle, and maximum 
casing pressure may be computed as in Step 4. 


Step 5-B: 


If the required gas-liquid ratio gradient is less than that 
expected from the well, there are two alternative courses. 
In the first of these, the excess gas is allowed to flow out of 
the tubing or the casing, either intermittently or at a constant 
rate, to obtain the maximum production rate predicted in 
Step 4. The second alternative involves operation of the 
plunger in the standard manner while accepting the produc- 
tion rate obtainable under these conditions. 

In this second alternative, where no provision is made to 
remove the excess gas, the effect of the excess gas on the pro- 
duction rate may be determined by plotting a supplemen- 
tary operating line: 

1. Refer to Equation 3 (for 2-in.) or Equation 4 (for 
2%-in.) and compute the size load which corresponds 
to the expected minimum tubing pressure, depth, and 
formation gas-liquid ratio gradient. Make a mark at 
this size load upon the dotted extension of the operat- 
ing line on the nomograph. Let this point be desig- 
nated intersection of operating lines. 

2. This differs from Step 3 in that the minimum tubing 
pressure is not considered. Furthermore, a value is 
computed which is to be added to the static bottom- 
hole pressure. For the 2-in. plunger, the added value 


D 
i .027 ——— 2.6 3 . 
is (1 + 0.027 7000? (12.67 1000 +- 356). In the 


B-70 


case of the 2%-in. plunger, the value is (1 + 
0.027 — ) (63.1— + 
1000 1000 
righthand chart and proceed down the proper depth 
line to the appropriate value of static bottom-hole 
pressure plus the value computed above. Now turn 
left and move horizontally to the proper productivity 
index line. Then turn and go vertically down to the 
barrels-per-day axis. This point is designated inter- 
cept 2A. 

3. Draw a straight line from intercept 2A through the 
intersection of operating lines, which is solid above 
and dotted below the point at which the line intersects 
the appropriate depth curve. Directly below the inter- 
section of the supplementary operating line and the 
depth curve may be read the production rate pre- 
dicted for the given conditions. The value on the 
barrels-per-cycle axis opposite this intersection is the 
size load which will be lifted at this production rate. 


335). Re-enter the upper 


The values for cycles per day and minutes per cycle may 
again be computed as in Step 4. The minimum tubing pres- 
sure is computed from Equation 3 or Equation 4, using the 
size load just determined and the given gas-liquid ratio 
gradient and depth. Use Fig. 2 or Fig. 4 to find the net op- 
erating pressure from the size load just determined and the 
known depth. Add this value to the minimum tubing pres- 
sure, to obtain the required maximum casing pressure. 


TO BE CONTINUED 


Part 4 “Examples Demonstrate Use of Nomographs” of this 
5-part series will appear next month. 
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D&S TRUCO 





DIAMOND BITS 


Specify TRI-DIA 
or fastest diamond drilling! 





M anufacturers of: 


DIAMOND DRILL BITS 
DIAMOND CORE BITS 
CORE BARRELS 
DIAMOND WASHOVER 
SHOES 


Yes, fastest diamond drilling, because D&S Tri- 
Dia bits use all available horsepower . . . not just 
a small fraction of it as do “off the shelf” diamond 
bits. D&S engineers custom design your Tri-Dia 
bit according to (1) volume circulated, (2) type 
mud, and (3) formations. Assuring you faster 
penetration rates, more complete core analysis, 
and more overall rig savings. 


CHECK THESE FEATURES! 


Eliminates sticking hazard from mud wall 
cake. 


Permits washing out large pieces of junk 
iron, minimizing that hazard. 







See your 
COMPOSITE 
CATALOG 

for specifications 
and data 


Readily washes out cavings to bottom. 
Eliminates swabbing, hydraulic action 
when making trips. 

Designed for safety. 


—- 


WRITE or CALL TODAY! One of our sales 
engineers will call on you and explain this revo- 
lutionary new Diamond Bit. 





TRUCO 
DIAMOND 


INC. | DIAMOND DRILLING EQUIPMENT 


6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 
OFFICES IN ALL PRINCIPAL OIL AREAS 


Ultra Fine Diemond Equipment fer the Quifleld 
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ADVERTISED PRODUCTS, SEE READER SERV E ARC 
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PRODUCTION FUNDAMENTALS 





Part 1 of 2 Parts 


ABC’s of Treating and 
Handling Imjection Water | 


Basic concepts for surface systems, including 
methods, filter specifications, rates, turbidity 
factors and an analysis of oil field brines 


Part 1. Water Treating Theory and Filtration Equipment 


Lawton L. Laurence and Wayne E. Leuszler 
Black, Sivalls & Bryson, Incorporated 
Oklahoma City, Oklahoma 


Titi are numerous problems encountered in handling 
and disposing of salt water produced with oil. In the water 
drive production of oil, the ratio of water to oil increases as 
the field nears depletion. It is not uncommon to produce 
wells that yield 98 percent water and 2 percent oil. In some 
cases, the disposal of produced water is an acute problem. 
Water produced with oil contains varying proportions of 
minerals. In some cases, water produced is a heavy brine. 

The degree of water treatment required will depend upon 
the conditions of the water and characteristics of the forma- 
tion into which the water is injected. Conditions under 
which water disposal systems operate vary widely from one 
location to the next. 


PURPOSE OF SALT WATER DISPOSAL SYSTEMS 

Rigid state restrictions prohibit dumping salt water into 
fresh water streams and also regulate dumping waste 
water into the Gulf or ocean. The most practical method of 
salt water disposal is to return the produced water to the 
producing formation at a point below the oil-water inter- 
face. This method has a three-fold purpose: (1.) It dis- 
poses of the salt water; (2.) It helps to maintain the reser- 
voir pressure, and (3.) It increases the ultimate recovery 
of oil from the formation. 

In locations near the Gulf or ocean and particularly on 
offshore installations where the water is not reinjected, it is 
necessary to remove the final traces of oil from the disposal 
water before releasing water into the Gulf or ocean to 
protect marine life. 

In other locations, it is also necessary to remove any sol- 
ids that may be present in the disposal water. Solids tend 
to plug the formation into which they are injected, increas- 
ing the injection pressure in time, and making the injection 
well inoperable. 


Methods of Handling Injection Water 

There are two types of systems used to handle water for 
injection or secondary recovery, namely, the closed system 
and the open system. 

Closed system. In the closed system the water is pre- 
vented from coming in contact with air. Advantages of a 
closed system over an open system are: 


1. Exclusion of oxygen prevents oxidation of iron that 
may be present in solution. Oxidation of iron in solu- 
tion causes a precipitate to form. 


2. Exclusion of oxygen holds corrosion to a low rate. 
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Elements of water treating system include a filter (far right) oll 
skimmer tank and backwash tank. 


3. Maintenance of pressure on the water holds the car- 
bon dioxide in solution. Release of carbon dioxide 
from solution causes precipitation of calcium and 
magnesium. 


4. Exclusion of oxygen prevents the growth of aerobic 
bacteria. 


5. The use of a closed system eliminates the need for 
chemical treatment of water in most cases. 


6. Stability of the water is maintained and it can be 
reinjected in essentially the same condition that 
exists in the producing formation. 


The closed system usually consists of two basic steps, 
namely oil skimming and filtration. Sometimes it is neces- 
sary to add chemicals or bactericides to control the growth 
of bacteria. 

Open systems. In the open system, no effort is made to 
exclude air from contact with water or to keep gases in solu- 
tion by maintaining pressure on the water. 

The open system consists of five basic steps, namely, oil 
skimming, aeration, chemical treatment, sedimentation and 
filtration. 

In most cases, water is aerated in spray ponds, tray or 
forced draft type aerators to remove hydrogen sulfide and 
carbon dioxide gases, and oxidize the dissolved iron so in- 
soluble iron components will precipitate. 

Chemicals are added to flocculate and hasten the settling 
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MADE IN U.S-4 





the trademark 


» QgiNeOting, Mov-toy 


in oil 
and gas handling 


DIVISION OF PARKERSBURG-AETNA CORP 


PRODUCTION EQUIPMENT DIVISION OFFICES: P. O. BOX 13295, HOUSTON 19, TEXAS 
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engineered 
well tested 
and approved 





' oilmasier 3 


TOP SEAL 


The OILMASTER Automatic Top Seal is designed 
for use with a stationary barrel bottom anchored pump 
to stabilize the top of the pump and to prevent sand or 
other foreign material from settling in the annulus be- 
tween the pump and the tubing string. 

No special actuation is required to set or release 
the Automatic Top Seal. When the pump is seated, the 
weight of the rods will expand the rubber and press the 
brass friction ring into the restricted throat of the hous- 
ing, holding the rubber in the expanded position. The 
rubber will remain set until the pump is removed from 
the well, at which time the plunger contacts the bumper 
nut,moving it upward and causing it to press the friction 
ring out of the restricted throat. This permits the rubber 
to return to its non-expanded position. 

Ports are provided in the housing to equalize fluid 
pressure between the pump and the tubing string, giving 
hydrostatic support to the outside of the barrel while 
the pump is operating, and permitting fluid to drain 
past the top seal when the pump is unseated. Automatic 
Top Seals are available for use on stationary barrel bot- 
tom anchor pumps in 2”, 21/2", and 3” tubing. 

Ask your OILMASTER representative to demon- 
strate the advantages of the Automatic Top Seal. 

Write Box 64, Los Nietos, California, for technical 
literature. 


FLUID PACKED PUMP CO. 


Main Office and Plant, Los Nietos, Calif. 
Distributed by the National Supply Co., Pittsburgh, Pa. 
Export: The National Supply Co., Export Division, 

600 Fifth Ave., New York 

Co-Distributors: Union Supply Store, Beacon Supply Co., 
industrial Supply Co 











PREVENTS SAND 
FROM SETTLING 
AROUND PUMP 


DEPENDABLE, 
LONG-LASTING 
SEAL 


POSITIVE HOLDING, 
FRICTION RING 
DESIGN 


INCREASES 
SERVICE LIFE 
OF PUMP 
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AXELSON 


2A 


® 


Write for HYDRAX brochure 


BIG GAINS FOR 
HYDRAX UNITS 


Axelson Hydrax Use Shows 
10-year Record Growth 


Here’s why: 
@ Vastly improved volumetric efficiency 


® Sucker rod life extended 
as much as eight times 


® Rod stresses safely increased 
as much as 30% 


@ Gas lock eliminated 
by high compression ratios 


@ Less wear and tear on 
subsurface pumps 


@ Less turbulence at well bottom 


@ Simple to install. 


HYDRAX units are backed by a 
factory-trained service organization. 


There is no economical substitute for quality 


AXELSON MANUFACTURING COMPANY 


Division of U.S. Industries, Inc. 
6160 So. Boyle Avenue, Los Angeles 58, Calif. 





Since 1898 
products designed 
to give oil a lift 
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AXELSON PRODUCTS ARE DISTRIBUTED EVERYWHERE 
CALIFORNIA: Offices and warehouse in Los Angeles and Long Beach 
Service Stores in all principal California fields 


MID-CONTINENT: Offices and warehouse in Odessa, Texas 
Representatives in Odessa, Wichita Falls, and Oklahoma City 


FOREIGN: Representatives in all major oil producing areas. 


© 1958— Axelson Manufacturing Company, Div. of U.S. Industries, Inc. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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and removal of suspended matter. A settling period is re- 
quired to permit suspended and coagulated matter in the 
water to settle before filtration. 

Each system is adequate if properly applied. Unfortun- 
ately, either system may be so incomplete that the treated 
effluent water is more harmful to the injection system than 
the influent water. The closed system may be used where it 
has no chance to work, or is not actually operated as an air- 
free closed system. Insufficient chemical treatment, aeration 
or settling may cause an open system to be inoperative. 


Chemical Analysis 

Frequently return or produced water is mixed with water 
from a supply well. If the mixed waters are corrosive or 
contain harmful bacteria, corrosion inhibitors or bacteri- 
cides or both may be added to the water. 

However, the supply and produced water both should be 
analyzed in order to determine whether or not any precipi- 
tation of dissolved solids will occur by mixing the two wa- 
ters. 











ret 


a, ORS 8 

















FIG. 1. Two types of filters used for treating water are the graded 
bed type (top) and the permeable plate type (bottom). After back- 
washing. graded bed may be partially disrupted. 
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Since the chemical composition and characteristics of the 
water are deciding factors in determining the proper treat- 
ing equipment, competent chemists or laboratories should 
be consulted for water analysis. 


FILTRATION OF INJECTION WATER 


Filtration may be defined as the act of passing any liquid 
containing suspended matter through a suitable porous ma- 
terial and effectively removing suspended matter. Filtra- 
tion will not remove any significant quantity of solids such 
as organic material in solution, dispersed oil, or dissolved 
salts. But, filtration will remove turbid matter, suspended 
undissolved solids and certain forms of bacteria. 


Types of Filters 

One of the most important operations in water treating 
is proper filtration. Large settling ponds or tanks could be 
used to allow suspended solids to settle out of the influent 
water by gravitational difference. The time required would 
make this method impractical and uneconomical. Filters 
are used to hasten the removal of particles from the influent 
water. 

Slow filters. The first sand filters were developed in Eng- 
land about 1829. These “slow sand” filters, or “English 
filter,” now obsolete, were designed on filtering rates of 0.03 
to 0.06 gal per min per sq ft. Backwashing was impractical 
therefore, the accumulated layer of suspended matter and 
about an inch of the sand was scraped off. 

Rapid filters. In about 1880 the “rapid sand” filter, or 
“American filter,” was developed. Methods of cleaning or 
backwashing were improved and filtering rates increased 
to 2 or 3 gal per min per sq ft of filter area. 

Today, there are two types of “rapid sand” filters being 
used; either gravity or pressure type. The primary differ- 
ence is in construction. Pressure filters may be placed in 
water lines to operate under a desired pressure while the 
gravity filter operates under a gravity head. 

Two types of pressure filters being used in industrial 
and water treating installations are the graded bed type and 
the permeable plate type. A typical cross-sectional view in 
Fig. 1 shows dispersed beds after the filters have been back- 
washed and put into operation. The graded bed may be 
partially disrupted as indicated. 

Graded bed filter. The graded bed type pressure filter 
has four 6-in. thick graded layers of coarse material dimin- 
ishing to a 24-in. layer of fine filter media at the top. The 
coarse bottom layer of the graded bed is supported by a 
perforated plate which distributes the water during back- 
wash. The coarse material does not remove any solids 
from the water during the filter cycle. It supports the 
layer of fine filter media. Several types of pipe spreaders 
with holes, strainer nozzles or special caps are available 
to distribute the water in place of the perforated plate. 
The inlet distributor which is removable may be a flat 
plate type or a pan tvpe with remov=eble arms. 

Permeable plate filter. The permeable plate type pres- 
sure filter uses a single grade of fine filter media supported 
on a layer of porous underdrain plates constructed of 
aluminum oxide. These plates are permeable to allow 
water to flow with a minimum pressure drop while re- 
taining the fine filter media. The inlet distributor which 
is removable may be a flat plate type or a pan type with 
removable arms. No special spreaders or nozzles are re- 
quired as the permeable plates distribute the flow evenly. 
A small deflector plate protects the plates from initial 
pressure surges. 

Permeable plate type pressure filters have several dis- 
tinct advantage over graded bed type filters: 


1. The permeable plates (114-in. thick) replace the 
24 in. of graded support bed required in other types 
of filters. 
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Here’s how a* 
Dorr-Oliver 


ClayJecto 


Cyclone action 
does it! 


The action of the Dorr-Oliver ClayJector is demon- 
strated above. Cyclonic forces up to 8,000 “g's” 
developed when mud is whirled under pressure in a 


conical DorrClone® classifier, cause heavy barite 
solids to be thrown to the walls and down to the 
apex valve at the bottom, while lighter solids are dis- 
charged at the overfow at the top. Four DorrClones 
manifolded about a common feed, overflow and 


underflow housing form a complete unit 


Maximum recovery of barites for re-use and 
elmination of troublesome clays and drilled 
solids from the drilling mud not only pays off 
in savings of valuable weighting material, but 
also results in faster drilling and longer bit life. 

The key to these savings is the Dorr-Oliver 
ClayJector classifier, developed for oil-field 
service through the combined efforts of Dorr- 
Oliver, Inc. and Salt Water Control, Inc.; it 
represents today’s latest development for 
optimum control of weighted muds. A recent 


saved $32,569 


in 41 days of 
\ drilling! 


cost comparison analysis of one hole drilled 
without a ClayJector and sidetrack hole 
drilled with it showed that savings with the 
ClayJector amounted to $32,569 in 41 days— 
or $795 per day !* 

The ClayJector is mechanically simple, con- 
tains no moving parts, operates with mini- 
mum attention. For more information, contact 
our U.S. Sales Representative, Salt Water 
Control, Inc., 1211 Fort Worth National Bank 

uae Fort Worth 2, Texas. 


CloyJector & DorrClone ore Trademarks of C 
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ooo » for More Profit 


J&L SEAMLESS CASING and TUBING have uniform high 
quality, the result of quality controlled manufacturing. Be- 
ginning at the iron ore mine and continuing through the 
basic steel making operations and the finishing mills, this 
quality contro] adds up to dependable service for you. 
J&L tubular goods will give you long trouble-free produc- 
tion . . . more profit for your investment. 


J&L API Seamless Casing in Grades H-40 through P-110 

J&L Buttress Thread Casing Grades J-55 through P-110 Adequate aealaathey palate... 
J&L Extreme Line Casing Grades J-55 through P-110 

J&L API Seamless Tubing in Grades H-40 through P-105 

J&L Integral Joint Tubing Grades J-55 through P-105 

J&L Grayloc Tubing Grades J-55 through P-105 


To complete a profitable production picture, check these 
quality products supplied by Jones & Laughlin: 


Cabot Pumping Units... a complete line 
Century Electric Motors ...a full range of sizes 


Axelson Rods and Pumps... tailored to your requirements 
Supporting this quality product line are J&L Supply men, 
fully qualified, resourceful and interested in your produc- 


tion problems. 


Let them show you how high quality products and de- 
pendable oil field service add up to more profit for you. 


Contact your local J&L Supply man. . . or write us direct 
at Drawer 2481, Tulsa. 


assure prompt delivery ... 
Jones & Laughlin 


Ifit’'s sold by J&L... 
it's the best available 


Printed in U.S.A. 5! to your locations 





All over the world... 


" Rib-Top is the V-Belt drillers like best 


ser Ee aS 

New rig location...same Gates V-Belts 
Drillers like the way Gates Rib-Tops 
stay on the job saving time and 








money — location after location. 
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It’s a fact — more mud pumps are 
equipped with Rib-Tops than with any 
other V-belt. 


There are good reasons: First, Rib- 
Tops are the only V-belts designed specific- 
ally for mud pump drives. They last longer. 
And that extra long life means real savings 
in belt replacement costs. 

Yet — with these big advantages — 
Rib-Tops cost no more than ordinary belts 
of comparable ratings. 





Use Super Rib-Tops on your toughest drives 


With 40% greater horsepower capac- 
ity, Super Rib-Top easily handles over- 
loads. Fewer belts and narrower sheaves 
solve space and weight problems. 

Both Standard and Super Rib-Top are 

available at your oil field supply house. 


FRE Send for handy memo book contain- 
ing data on Gates V-Belts and Hoses._ 
—_— “ 


Simply write: Oil Field Service 4 


The Gates Rubber Co., Sales Div., Inc. 
Denver 17, Colorado 


No other V-belt has ALL these advantages HEN= 


1. Stabilizing ribbed tops (U.S. Pat. 2548135) 
are exclusive with Gates. They dampen 
vibration, protect top of belt from dam- 
age, keep belt running smoothly over 
idler-equipped mud pump drives with 
no side whip. 


2. Flex-Weave Cover (U.S. Pat. 2519590) 

A Gates exclusive: provides greater flex- 
ibility with far less stress on fabric. 
Cover wears longer . . . increases belt 
life . . . more power available to driven 


machine. 7 


CTeh =1 


3. Concave sidewalls 
a\Fic. fe (U.S. Pat. 1813698) 
Concave sides (Fig. 1) 


increase belt life. As belt 

bends, concave sidewalls 

become straight, making uni- 
form contact with sheave groove (Fig. 
1-A). Uniform contact means less wear 
on sides of belt . . . far longer belt life. 


4. Tougher, more resilient cords 
are able to absorb the severe pulsations 
of mud pumps; easily handle peak loads. 


TPA 302 
pecialized Research 


Rib-Top Vulco Rope 


DEVELOPED ESPECIALLY FOR MUD PUMP DRIVES 
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The use of permeable plates and one grade only of 
fine filter media eliminates the possibility of a 
disrupted filter bed. Expense for maintenance, down- 
time and replacement of graded type beds is elimi- 
nated. 


Permeable retaining plates prevent loss of fine filter 
media in filtered water and eliminate plugging 
meters, valves, and injection formations with filter 
media. 


Permeable plates serve as flow distributors during 
backwash which distributes the backwash flow 
evenly from the entire bottom area of the filter. 
Complete suspension of all filter media washes the 
entire bed. 


When loaded with filter media, the permeable plate 
filter weighs much less than many other types of 
filters thus requiring less foundation for support. 


The overall height of the filter is less than other 
type filters by approximately 18 in. 


The permeable underdrain plates are resistant to 
corrosion from water or chemicals used in cleaning 
the bed. 


The pressure drop across the permeable plate is 
considerably less than the 24-in. of supporting bed 
of graded bed filters as shown in Fig. 2 and 3. 


Filter Media 

Even though the term “sand” is generally used in the 
description of graded bed type filters, other types of filter- 
ing media are economically and effectively used in the 
filtration of brines and water, namely anthracite coal, 
sand, graphite gravel, carbon, excelsior, calcium carbonate, 
magnetic iron oxide, porous plates and tubes, terry cloth, 
and many more. 

Numerous factors such as temperature, pressure, chemi- 
cal characteristics of the influent water, type of media, all 
should be carefully studied before making a _ specific 
application. 

Anthracite coal (anthrafilt), silica sand and granite 
gravel are predominant in the majority of industrial and 
water flood applications of gravity and pressure filters. 

Filter sand. Natural sands used as filter media vary 
greatly in material, size and shape. The size and shape 
of sand grains will influence the compactness of the bed. 
Two terms, “effective size” and “uniformity coefficient” 
are used in comparing filter sands. 

The effective size is defined as a grain size such that 
10 percent of the particles are smaller and 90 percent 
of the particles are larger. The effective size is expressed 
in millimeters. 

Variations in proportions of large and small particles 
are expressed by a uniformity coefficient. A grain size 
such that 60 percent of the sand is finer is determined. 
The ratio of this size to the effective size is called the 
uniformity coefficient. Ordinary natural sands have uni- 
formity coefficients of 1.5 to 2.5. 

The following specifications on filter sand was recom- 
mended by the Bureau of Mines and, in general, have 
been accepted as standard: 

The filter sand should be clean, hard and resistant. It 
should be entirely free of clay, dust or organic matter. 
The sand should not contain more than 2 percent by 
weight, of calcium and magnesium taken together and 
calculated as carbonates. The effective size should not be 
less than 0.55 mm nor more than 0.60 mm. The uniformity 
coefficient should not be more than 1.8. 

Specifications on filter gravel are the same as for the 
filter sand except for uniformity coefficient and effective 
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HEAD LOSS THROUGH 
FILTER BEDS 


REFERENCE POROUS MEDIA BULLETIN 
THE CARBORUNOUM CO 


LOSS OF HEAD CHES OF WaATEXW 
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FLOW OF PATER GALL OMS PER MINUTE PER SQUARE FOOT 


FIG. 2. Pressure drop for various rates of flow through a 24-in. sand 
bed filter and a 30-in. anthrafilt bed. 





MEAD LOSS THROUGH 
ALOZITE UNDERDRAMm PLATES 
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FLOP OF CATER Gai. Ons PER me TE FER IQuARE FOOT 


FIG. 3. Pressure drop across permeable plate for two operating 
conditions. Curve A indicates flow characteristics after initial sur 
face impregnation by different size filter media, while curve B is 
for the grade 160 plate alone. 


size. Size and volume of sand and gravel for various 
sizes of graded bed filters are shown in Table 1. 

The formation of “mud balls” or cementation of the 
sand grain is due to deposition of supersaturated calcium 
carbonate or iron salts. The occurrence of these “mud balls” 
are frequently found in sand beds. 

Sand exhibits a tendency to dissolve in hot water (125 
F or above) particularly in alkaline water; therefore, the 
use of sand is limited to lower temperature operations. 

Anthrafilt. Anthrafilt is a screened and hydraulically 
graded filter media from selected anthracite coal. Size and 
volume of anthrafilt for various sizes of graded bed filters 
are shown in Table 1. 

Anthrafilt being essentially a carbon is chemically inert. 
It does not coat with lime, iron salts, or manganese salts 
as does sand. These salts will precipitate on anthrafilt 
but they do not become cemented to the carbon particle 
Backwashing easily removes these salts. 

The specific gravity of anthrafilt is approximately 1.5 
and a bulk density of 52.5 Ib per cu ft while silica sand 
has a specific gravity of 2.6 and a bulk density of 100 Ib 
per cu ft. Since anthrafilt is only one-half as heavy as 
sand, a lower backwash rate and less backwash water is 
required to clean an anthrafilt bed. 

Anthrafilt grains are irregular in shape; therefore, do 
not pack as tight as sand grains which results in a lower 
pressure drop across the filter bed as shown in Fig. 2. 

Porosity and greater surface area provides greater 
ability to entrap solids in the effluent water. 


Filtering Rates 
Several tests were made by the Bureau of Mines on 
pressure type filters with filtering rates for sand varying 
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Being Close Is Fine In Horseshoes 


ene CRESTED SPENT INNS Ot THE PETROLEUM ENGINEER, August, 1958 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





New Welex Wireline Cementer 


Provides Pin-Point Accuracy 


Whatever your water problems—in- 
filtration of the perforations, channels 
of communication, leaky casing or 
shoes, bottom-hole water — the new 
Welex Wireline Squeeze Cementing 
Tool provides the infinite accuracy and 
strict economy never before possible 
in squeeze cementing operations. The 
completely new and different wireline 
cementing tool gives more predictable 
results in increasing displacement, pre- 
venting cement contamination, elimi- 
nating tool movement during the pres- 
surizing cycle, retaining pressure for a 
prolonged period of time, obtaining a 
satisfactory packer seal under high 
pressure and equalizing pressures fol- 
lowing the squeeze. 


Developed after extensive testing 
and field use, the Welex Wireline 
Squeeze Cementing Tool incorporates 
many new innovations which combine 
to make the tool a practical and eco- 
nomical operation in sealing off perfo- 
rations, sealing off portions of a per- 
forated section, sealing off portions 


of an open hole section and sealing off 
channels of communication. 


The new Wireline Squeeze Tool of- 
fers advantages which are not possible 
with any other squeeze cementing 
tool: (1) use of rocket fuel with a re- 
tarded burning rate to create larger 
amounts of gas at higher tempera- 
tures; (2) a positive-sealing packer 
developed by Welex and not available 
anywhere else in the oil field; (3) a 
hydraulic anchor capable of holding 
more than 10,000 psi differential; (4) 
a trouble-free release mechanism by 
which pressure inside the tool and that 
of the hydrostatic head are equalized 
for easy recovery of the tool; and (5) 
a new type cement slurry developed 
by Welex decreases WOC time and 
stays in place after the operation is 
complete. 

The new Welex Wireline Squeeze 
Cementing Tool is available from any 
Welex District Office in every major 
oil center. Call your Welex representa- 
tive today for more information. 


WELEX, INC. 


Fort Worth, Texas 


Division offices in Denver, Houston, Midland, New Orleans, Tulsa and Wichita. 


District offices in every major oil center. Subsidiaries in Canada, Peru, and Venezuela. 


FOR FURTHER IN*ORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE AR 
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TURBIDITY OF WATER 
BEFORE & AFTER FILTRATION 
FIGURE 4 


00 
TURBIDITY 


. 4. Turbidity of water before and atiter filtration. Tests of 17 influent waters varied from 463 to 14 parts per million. 


BUR. OF MINES 

R.1. 4930 

CONDITIONING WATER FOR SECONDARY 
RECOVERY IN MIDCONTINENT FIELD 


PPM 








from 0.79 to 4.40 gal per min per sq ft of filter surface 
area. Based on those tests and recommendations, the 
filtering capacity of graded bed pressure filters and per- 
meable plate pressure filters using sand as a filter media 
is based on a maximum filtering rate of 2.5 gal per min 
per sq ft of filter surface area for average conditions. 

Maximum allowable filtering rates for anthrafilt filter- 
ing media are slightly higher than for sand. Light weight 
and angularity of filter particles results in less packing 
and greater porosity of the filter bed. 

Based on field tests, the recommended filtering rate of 
permeable plate type filters using an anthrafilt filtering 
media is conservatively three gal per min per sq ft of 
filter surface area for average conditions. 

Filtering rates are arbitrary and will vary from recom- 
mended values because of inlet conditions, type of water, 
quantity of undissolved solids, type and depth of filter 
media, condition of filter media, backwashing techniques. 
Overloading filters is a frequent mistake in field opera- 
tions. Filter efficiency is hindered, life of filter is decreased, 
and maintenance cost increased due to replacing filter 
media more often. 

When filters are operating with intermittent flow, or 
“on-off” production, the filtering rate should be determined 
at maximum flow or throughput of water through the filter 
for a short interval of time and should not be based on 
daily production records. 

When installing several filters, flow should be controlled 
and evenly distributed among the filters. Filter beds do 
not have the same pressure drop, therefore the filter with 
the smallest resistance to water flow will receive the 
largest water load. Therefore, due to the increased filter- 
ing rate, which may exceed 2 to 3 gal per min per sq ft, the 
filter may soon become fouled by the small particles pene- 
trating through the bed. As one filter is fouled, and the 
resistance to flow increases, the next filter will receive 
an excessive water load and may eventually become fouled 
if the small suspended particles cannot be removed by 
backwashing. 

Rate of flow indicators or controllers should be in- 
stalled on each filter to insure an equal filtering load for 
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each filter, which may eliminate the cost of replacing 
filter beds which become fouled by overloading. 


Application of Filters and Oil Skimmers 

The primary function of an oil skimmer is to remove 
final traces of oil that may be entrained in the water 
after primary separation of oil and water in a free water 
knockout or treater. Water leaving the oil skimmer should 
be free from oil and may be discharged into the Gulf or 
ocean or may be passed into a filter. 

The design of most oil skimmers is based on the re- 
moval of all oil particles 150 microns or larger in diameter. 
However, in most cases, smaller oil particles will be re- 
moved. Oil content of water determined by the Ether 
Extraction Method gives oil in parts per million (ppm). 
This is misleading in treating water for injection pur- 
poses as this method determines the total oil content, some 
of which is soluble in water and cannot be removed by 


TABLE 1. Filter Specifications for Graded Bed Filters. 


Filter Shell Size 
Volume of Filter Media used 
4x5 5x5 6x5 7x5 


Depth 

of Size of Filter Media 

hed Sand & Gravel Anthrafilt 
1 0.6-0.8 mm 25 9 =| AB 


ty 6. a i) ] 5 1) 


24” ~~ ‘Filter sand 
"  Gravel-4" to 4” 22 3% 


Gravel-3¢" to ls” 556” to 46" t) 0) ! rs 1) 


rAd to | 6 a 4 1) if 25 1) 
is” to 154 6 0 1 ! 5 40 


Gravel-*4” to 1” 
Gravel-1” to 2” ) 


TABLE 2. Analysis of Oilfield Brines in Parts Per Million (ppm). 
S. W Ww 


Area Kansas Kansas Il‘inois Texas Oklahoma 


$1,052 
13,100 »,000) 7,112 
3560 378 3 1,979 

65,340 1620 4.613 
290 WO 7 


Total solids 57.020 241,200 101 8090 Q 3k4 
Caleium 3,120 
Magnesium 1 203 
Sodium 13,050 
Bicarbonate 354 
Sulphate 2,380 115 0 
Chloride 27,150 133,930 fi2,640 
Bromide 6 615 124 
Iron 25 
Carbonate 

Specific gravity 


1.073 005 
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oil skimmers or filters. Therefore, the basis for determin- 
ing removal of oil is usually a visual check for coloration 
or “oil slick.” 

By removing traces of oil before the produced water is 
forced through valves and fittings by the transfer pump, 
emulsification of the small oil particles is prevented. Oil 
skimmers recover this oil which can be returned to stock 
and remove the oil from the influent water to the filters, 
thus reducing its turbidity. 

Removal of turbidity. Turbidity of water is due to sus- 
pended matter, “undissolved solids,” is a finely divided 
state, such as clay, silt, silica, organic matter, microscopic 
organisms, iron compounds, emulsified oil and similar 
matters. 

Although the terms “suspended matter” and “turbidity” 
are closely allied, they are not synonymous. Suspended 
matter is the quantity of material in a water which can 
be removed by filtration. Turbidity is a measurement of 
the optical obstruction of light passing through a water 
sample as compared with an arbitrary standard turbidity 
scale. The standard unit of turbidity is that produced by 
one part per million (ppm) of insoluble silica (SiO,) in 
distilled water. Thus, a water having a turbidity of 10 
ppm as SiO, means that the obstruction of light through 
this particular water is equivalent to the obstruction of 
light by a sample of distilled water containing 10 ppm 
of insoluble silica 

Turbidity can be interpreted as a lack of clearness or 
brilliance in a water, but should not be confused with 
color. A water may be dark in color but still clear and not 
turbid. 

How to measure turbidity. Although there are several 
types of turbidimeters available for measuring turbidity, 


Devendable 


HERCULES STUFFING BOXES 
end Your pumping worries* 


“TEE TYPE” 
DUPLEX POLISHED ROD 
STUFFING BOX 


HERCULES Duplex Polished Rod Stuffing 
Boxes are constructed from high grade malleable iron 


a photo-electric type is the most sensitive and gives the 
most accurate results. Air should be excluded from the 
sample and readings made as soon as possible after the 
samples are taken to assure consistent and accurate data. 

Turbidity of influent water. Turbidity of the influent 
water to a filter depends entirely upon the composition of 
the water and the type of water, whether it is produced 
water, supply water from a water well, or water from 
surface streams and wells. In Fig. 4, turbidity of the in 
fluent water of 17 tests varied from 463 to 14 ppm. Some 
typical analyses of oilfield brines are shown in Table 2 

Turbidity of effluent water. The degree to which water 
for injection must be conditioned will depend entirely 
upon the system or disposal formation. Some disposal 
formations are highly permeable, thus little conditioning 
or filtering is required. However, if the disposal forma- 
tion is of low permeability, high surface pressures may be 
required for injection and a more elaborate method of 
conditioning or filtering may be necessary to deliver a 
comparatively stable brine, free of suspended matter, to 
the injection well. 

The degree of filtration depends on the composition of 
the influent water, type and depth of filter media, fre- 
quency of backwashing, proper backwashing rate for the 
filter media used, presence of oil, presence of air, and 
economical considerations. The turbidity of effluent water 
from filters of the 17 tests shown in Fig. 4 varied from 0 
to 100 ppm. It must be noted that there is no correlation 
between influent and effluent water on filtering rates. 


TO BE CONTINUED 
Part 2 “Techniques of Backwashing and Operating Filters” 
will be published next month. 


“REGULAR TYPE” 
DUPLEX POLISHED 
ROD STUFFING BOX 


d reliable 


(55,000 PSI Tensile Strength) and are rated 3,000 HERCULES “TEE TYPE 
yund test. Flexibility and the cone-shaped Packing ing Box is very compact 

Rings are the combination of factors which make the 15” high. it is ¢ 

Line Pipe 

ing. The polished rod moves 


HERCULES Stuffing Box without equal for any aa a eae Tie ~ za 
: nished ' i and 3 
through the oil in the reser- F — “TYPE DP 
ie whi ; § OB ?> DUPLEX POLISHED ROD 
. 7a STUFFING BOX 
\ y) A doub e pa ked Stuffing Box for 
ov 0 pressure wells and 
HERCULES TOOL iP ae i 
p sesirable for wells 
fod pane dines. fire harerds 
EB “MANUFACTURERS OF OIL FIELD EQUIPMENT a yg ny 
GENERAL OFFICES AND PLANT | TULSA, OKLAHOMA fiehiooey oh lower, packing. set 
Export Representative: Oil Field Equipment Co., Inc., 30 Church Street, re e rep replac ~ Ryn Fd 1 
New York 7, N. Y. as the reguiar and Tee base type 


which a 
pumping situation or pulled 
HERCULES OIL RESERVOIR UPPER GLAND Stuffing Box body 
®Any HERCULES Stuffing Boxes may n2, 2 
be equipped with Oil Reservoir Up 
per Glands on “problem” wells 
which pump-off and burn pack 


sizes with any AP 


voir which lubricates and cools 


NFORMATION ON 
SEE READER SERV 
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Maintaining equal distribution of the cement slurry pumped into the well is the 
important part of oil well cementing ...cementing that helps provide your well with 
maximum long-lasting protection against the dangers of corrosion, contamination 
and blowout. 


That’s why your Halliburton cementing job is performed with specially-developed 
tools designed to provide uniform annulus area...to aid in preventing channeling of 
cement behind the casing... to facilitate better bonding of the cement... and ‘> help 
extend the producing life of your well. 


Halliburton’s uniform custom-controlled cementing helps provide maximum pro- 
tection for your well and maximum protection of the investment that you have in it. 
For all your oil well cementing requirements, call HALLIBURTON, the organization 
with more down hole cementing experience than any other company in the industry. 





NOTE THE FEATURES OF THESE HALLIBURTON TOOLS 
DESIGNED FOR BETTER WELL PROTECTION... 





HALLIBURTON’'S 
S-3 CASING CENTRALIZER 


The S-3 Casing Centralizer, with heat-treated lap- 
welded springs, minimizes channeling, aids in uniform 
placement of cement around casing. Designed to give 
positive centering even under the most difficult con- 
ditions. Hinged for quick, easy installation as casing 
is run. Heavy Duty and Slim Hole Centralizers avail- 
able for special applications. 


HALLIBURTON'S 
VISE-LOK LIMIT CLAMP 


A new method of installing Recipo Wall Cleaners, 
Casing Centralizers and Cement Baskets on casing 
at selected spacing without welding of lugs or other 
limiting devices. Locking force is created by special 
file-hard gripping disc slips inside the precision forged 
steel ring and forced against the casing by taper 
pins driven in from behind. Hinged design for easy 
installation. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


HALLIBURTON'S 
SOLID SET SCREW LIMIT RING 


Another economical and dependable method of 
installing auxiliary equipment on casing without 
welding lugs or rings. The Solid Set Screw Limit Ring 
does not equal the load-carrying capacity of the Vise- 
Lok Limit Clamp, yet its performance surpasses most 
other makes of non-weld limit rings or stop collars. 


SOLID SET SCREW LIMIT RING 


VISE-LOK LIMIT CLAMP 
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TWO EFFICIENT TYPES OF WALL CLEANERS 
TO INCREASE CEMENTING EFFECTIVENESS... 


RECIPO WALL CLEANER 


HALLIBURTON’S NEW ROTO WALL CLEANER 


Cleaner formation surfaces and better cement bonding are made possible when 
this sturdy rotating cleaner is used. The Roto Wall Cleaner is better for efficient 
mud cake removal, reduces vertical channeling and decreases the hazards of bridg- 
ing in the annulus... aids in a more uniform distribution of cement. 





HALLIBURTON’S NEW RECIPO WALL CLEANER 


A most useful tool for the removal of filter cake from wall of hole to allow 
better bonding of cement to formation and casing. Wide, flexible, tough rubber 
fingers clean more bore hole area, minimize hole damage and aid in breaking up 
channeling of cement when casing is reciprocated. Wide fluid passage between 
cleaning fingers help reduce circulating pressures and bridging action of filter cake 
cuttings in the annulus. 


HALLIBURTON’S “POZMIX” CEMENTS 
FOR LONGEST LASTING WELL PROTECTION... 


HALLIBURTON'S POZMIX CEMENT 


This top performance cement is far superior to conven- 
tional portland cements and improves resistance to sulfate 
and salt water corrosion. Pozmix Cement is also lower in cost, 
easier to pump, easier to perforate, less permeable and more 
durable. It has an enviable record of success in thousands of 
cementing jobs. A wide variety of chemical additives provides 
precision control for a wide range of cementing applications. 


HALLIBURTON’S POZMIX 140... 
THE LEADING CHOICE OF THE INDUSTRY 


Developed for use in deep hot holes, where temperatures 
range from 140°F to 400°F and higher, Pozmix 140 is excel- 
lent for long strings and liners. Consists of Pozmix, lime and 
set control additives that meet individual well requirements. 


- Sets to a dense durable product that provides year-after-year 
= vy casing protection. POZMIX 140 
HALLIBURTON cemeNTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY + DUNCAN, OKLAHOMA 


POZMIX CEMENT 


2864 SERVICE CENTERS 
just MINUTES AWAY FROM your weEtt 
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RUNNING TOUR with MEN in the INDUSTRY 





> Lone Star Producing Company, 
wholly-owned subsidiary of Lone Star 
Gas Company, elected three new directors 
at their annual meeting. They are Louis 
G. James, Willard G. Wiegel and Carl M. 
Hill. 


Each is an officer in the parent gas 
company and of Lone Star Producing 
Company. James is executive vice presi- 
dent (finance and accounting), Wiegel is 
vice president (personnel) and treasurer, 
and Hill is vice president (exploration and 
gas supply). 

Carry-over directors of the producing 
company are D. A. Hulcy, Lone Star 
board chairman; L. T. Potter, president; 
E. A. Brown, executive | vice | president 


(operations) and Julian L. Foster, vice 
president in charge of the transmission 
division. 


> A. Carl Tutschulte has been promoted 
to divisional petroleum engineer of Tide- 
water Oil Company’s western division. He 
replaces Roy S. Curl who retired after 
36 years of service with the company. 
Prior to his present appointment, Tut- 
schulte was assistant divisional petroleum 
engineer with headquarters in San Fran- 
cisco. Arthur M. Mouser has been named 
assistant manager, gas utilization depart- 
ment. 

Albert S. Trube Jr. succeeds Mouser. 
He was formerly chief reservoir engineer. 


Separation of shale and abrasives from drilling muds is an important 
must for an effective, time-conserving, money-saving drilling job. Recla- 
mation of mud is vitally important. No matter what the mud flow or 
well depth may be, a THOMPSON Vibrating Shale Separator and 
Sample Machine stands up to meet any demand. It’s field proven! 
You get clean mud. THOMPSON Separators are self-motivated ... mak- 


ing tools last longer... 
mud solution. 


with a minimum of re-tooling and restoration of 


A THOMPSON Separator is your surest bet 
for shallow, medium and deep wells. The depend- 
able Sample Machine works simultaneously with 
the Separator, giving a foot-by-foot mud analysis 
with specimens. Write for Free Folder 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 


SOLD ONLY THROUGH SUPPLY STORES | 


THE 
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Martin H. Mitchell has been appointed 
general manager of Tidewater Oil Com- 
pany’s operations in Pakistan. Mitchell 
previously served as general manager of 
Tidewater’s exploration and production 
operations in Turkey. 

> Jack H. Abernathy has been named 
president of Big Chief Drilling Company, 
succeeding William T. Payne who has 
been appointed chairman of the board of 
directors. Other new appointments at 
Big Chief Drilling Company include 
Sidney V. Hodges, senior vice president 
and director, and president of Columbia 
Oil Company, a Big Chief affiliate; F. E. 
Godfrey, director and treasurer; and Ted 
C, Findeiss, secretary and attorney. Aber- 
nathy, a graduate of the University of 
Oklahoma, was 1957 president of the 
American Association of Oilwell Drilling 
Contractors and has long been active in 
API production activities. 


J. H. Abernathy R. E. Williams 


> Ross E. Williams has been appointed 
assistant to the vice president and gen 
eral manager of domestic and foreign 
crude oil production for The Atlantic Re 
fining Company. He succeeds A. B. Ma- 
caulay, who has been named as the new 
manager for the company’s Oklahoma 
Kansas producing region. Williams was 
formerly chief accountant. 


> B. B. Miller, Ohio Oil Company, has 
been appointed assistant to the president 
He formerly was superintendent of the 
company’s Robinson, Illinois, refinery. He 
succeeds R. M. Churchwell, who becomes 
manager of foreign operations. G. R. 
Schoonmaker, former assistant manager 
of foreign production, becomes manager 
of foreign exploration. Carl M. Decker, 
controller of the Oasis Oil Company of 
Libya, located in Tripoli, has been ap- 
pointed general auditor in the auditing di 
vision of Ohio Oil. Lewis J. Qualkenbush, 
assistant supervisor of the production ac- 
counting department will replace Deck 
ard in Tripoli. 


> Cable Engineering, consulting petro 
leum engineers, Wichita Falls, Texas, has 
changed its name to Cable & Stephens 
Partners are Jo H. Cable and Fred 
Stephens. The firm has been active in 
consulting petroleum engineering for 
more than 30 years 


+ 


Fred Stephens Sz. ~ 


> Carl A. Houy has been elected to the 
board of directors and named vice presi 
dent, drilling and production, of Vista 
Petroleum Corporation. He is also ex 
ecutive vice president of Bel-air Oil 
Company. 
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You can believe it when you see it 


When you are faced with the question “Will it The Schlumberger Formation Tester provides: 
make a producer? , the Schlumberger Formation © Baal’ Becswesio © Gas-Oil Ratios 
Tester gives the answer. 

From the soft sands of the Coastal Areas to the 
hardrock country of the Mid-Continent, more than * Flowing and Shut-In Pressures 
3,000 successful tests have given clear decisions — 
each test pin-pointed exactly in the interesting 
section shown by the log. 

It’s a natural combination—a Schlumberger 
Log that indicates presence of oil followed by a 
Schlumberger Formation Test that puts oil in Schlumberger Representative for details on the 
your hand. Formation Tester. 


* Gas-Oil and Oil-Water Contact Levels 


* Pressure Build-Up for Formation Pressure and 
Permeability Studies 


It's quick, safe and economical. Ask your 


SCHLUMBERGER 








ONLY SIKORSKY HELICOPTERS ARE FULLY PROVED 
IN HEAVY-PAYLOAD COMMERCIAL SERVICE 


Only Sikorsky helicopters have 
thoroughly proved their versatility 
and reliability with years of com- 
mercial service carrying heavy loads. 


Shuttling crewmen and supplies 
to offshore oil rigs, eliminating ex- 
pensive and time-consuming road- 
building through jungles or moun- 
tains, or in countless other demand- 
ing jobs, Sikorsky S-58s and S-55s 
have speeded the operations of a 


number of vital industries. 

Sikorsky helicopters have per- 
formed such varied tasks as pouring 
concrete from the air, placing heavy 
steel transmission towers into posi- 
tion... airlifting drilling rigs with 
personnel and supplies into jungle 
sites . . . or moving quantities of 
heavy machinery to factory rooftop 
operating positions. 

If conventional transportation is 
inadequate where you want to oper- 
ate, Sikorsky helicopters may pro- 
vide the answers to your problems. 
They offer a unique and thoroughly 
proved capability to go wherever 
you need to go, carrying worth- 
while payloads. Write for complete 
information. 


POURING CONCRETE — A Sikorsky S-58 prepares to pour a 2700-lb. 
load of ready-mixed concrete for tower footings for a high-voltage 
line in California. The S-58 saved time and costly road building by 
also flying steel towers into position at the inaccessible sites. 


Photo: The British Petroleum Co.,Ltd 


JUNGLE DUTY — In remote areas Sikorskys a 


offer unmatched versatility in serving many 
vital operations. In New Guinea, for ex- =a IKORSKY AIRCRAFT 
\ 3 STRATFORD, CONNECTICUT 


ample, 3 S-58s speed the search for oil by 
transporting drilling rigs, workmen, and Cun of the Gicistone of Caled Alvere® Conperetion 
all equipment and supplies. 





> Frank Lindeman Jr., former vice presi- 
dent-production for Pan American Petro- 
leum will establish offices in Tulsa as a 
consultant to the petroleum industry, spe- 
cializing in general production practice, 
operational problems, engineering work, 
secondary recovery project, gas develop- 
ment and sales and other aspects of in- 
dustry activity. 


Frank Lindeman Jr. T. O. Allen 

> Thomas O. Allen, former senior super- 
vising petroleum engineer with Humble 
Oil & Refining Company, has become 
manager of the newly formed drilling and 
development division of Jersey Produc- 
tion Research Company in Tusla, Okla- 
homa. 


> Dr. Sylvain J. Pirson, a University of 
Texas petroleum engineering professor, 
will lecture on oil reservoir engineering, 
in France, England and Italy this summer 
and will visit and consult with oil com- 
pany officials in Belgium, Holland and 
Germany. Pirson was formerly a special 
research associate for Pan American Pe- 

troleum Corporation in Tulsa. 


> J. C. Cody, vice president in charge of 
drilling and production, has elected to re- 
tire effective November 1, 1958. Cody 
will have completed over thirty-eight 
years of employment with The Superior 
Oil Company on this date 


> Charles F. Bedford has been elected 
vice president in charge of production and 
a director of Pan American International 
Oil Company, a wholly owned subsidiary 
of Pan American Petroleum Corporation. 
He was formerly general superintendent, 
producing department, for Pan American 
Petroleum in Tulsa. He has assumed his 
new duties at the New York headquarters 
of the international firm. J. D. Wells has 
been named chief production engineer for 
Pan American International Oil and will 
be assigned to the firm’s New York office 
Wells is assistant to the chief engineer 
C. Clark Fuller Jr. has been named staff 
engineer and will also be assigned to the 
New York office. He is petroleum engi- 
neer, senior grade, for Pan American Pe- 
troleum. 


> Shell Oil Company announced today 
the following personnel changes in their 
New Orleans exploration and production 
area: A, C. Dahl, presently division pro- 
duction manager, Lake Charles division, 
to division production manager of the new 
Lafayette production division. A. R. 
Newman, present division production 
manager of the Franklin division to di- 
vision production manager of the Delta 
division, Westwego, Louisiana. A. T. Eyler 
Jr., division production manager of the 
Delta division to New Orleans as area 
chief exploitation engineer. C. J. Ward, 
New Orleans area chief exploitation en- 
gineer, to New York as head office senior 
exploitation engineer. W. E. Harpst, New 
Orleans area chief mechanical engineer, 
to New York as manager head office me- 
chanical engineering and J. E. Gallagher, 
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New York, will replace Harpst in New 
Orleans. F. D. Leigh, senior mechanical 
engineer in head office, to division pro- 
duction superintendent of the company’s 
marine production division in New 
Orleans. Dr. R. D. Miller has been ap- 
pointed manager of the new technical 
information services department, S. L. 
Pease will be manager of the training de- 
partment and D. E. Broussard will be 
manager of the service engineering de- 
partment. Miller has been serving as area 
geophysicist in Shell’s Midland area, 
Pease is currently coordinator of techni- 
cal training in the technical services di- 
vision and Broussard has been a senior 
engineer in the exploration and produc- 
tion research division. 


> John Ryan, formerly Midland district 
exploration supervisor of Delhi-Taylor 
Oil Corporation, is going to Australia to 
act as exploration supervisor for the com- 
pany’s new subsidiary, Delhi Australian. 
> John Castle will advance to the posi- 
tion formerly held by Ryan in the Mid- 
land district. 


> W. H. Drushel has been appointed gen- 
eral superintendent of drilling and pro- 
duction, South Texas division of The 
Texas Company's domestic producing de- 
partment, succeeding R. B. Leggett, who 
has retired. Drushel was previously as- 
sistant general superintendent in the di- 
vision. 

> Hugh L. Riley has been named super- 
intendent of the Oklahoma production 
division of Cities Service Oil Company 
E. E. Ives, long-time superintendent of 
North Oklahoma operations, has retired. 
The division now is being re-aligned to 
include all of Oklahoma. Included are 


operations supervised from the district 


Personals 


office at Ponca City under E. D. Black- 
burn, at Lindsey under J. W. Wise, and 
at Oklahoma City under R. L. Higgin- 
bottom. Cities Service announced the as- 
signment of Robert L. Jones of Houston 
tao new duties in the development of tech 
nical data in the Cities Service program 
of producing average acquisition. George 
Field, assistant division geologist for 
Cities Service at Houston, will succeed 
Jones as division geologist there. Jones 
brings to his new job 30 years of geologi 
cal experience with Cities Service and 
Field has been on the geological staff since 
1936 


> Kenneth W. Paul, a geological engineer, 
was named to the position of manager, 
lease and oil properties evaluation depart- 
ment of Mayflo Oil Company, a Texas 
corporation. 

From 1954 to 1957, he served Shell as 
a geologist in the technical services divi- 
sion, and as marine geologist. Since 
March of 1957 Paul has been consulting 
geological engineer with H. Zinder and 
Associates, of Houston. 


> Thomas C. Borland was elected vice 
president-production and a director of 
Pan American International Oil Com 
pany. Jack W. Hamilton will be resident 
manager at Tehran, Iran, for Pan Ameri- 
can International. 

Borland succeeds Charles F. Bedford, 
who has been recalled to Tulsa to become 
vice president-production and a director 
of Pan American International's parent 
company, Pan American Petroleum Cor 
poration. He moves to New York from 
Calgary, Alberta, Canada, where for the 
past three years he has been assigned as 
division production superintendent for 
Pan American Petroleum’s Canadian 
division 





The New JENSEN Rotary Balanced JACK offers: 


COMPLETE FLOOR CLEARANCE 
FULL CRANK BALANCE 


Your next well will be easier and less costly to equip with 
an all-new Jensen Rotary Balanced Pumping Jack. You elimi- 
nate the need for expensive foundations and crank weight 





ADVERTISED PRODUCT 


wells. Jensen units are quickly installed on flat 


concrete surfaces or on simplified steel 
skids. And just one man can operate 
the easily adjusted, full crank rack- 
and-pinion counterbalance. 
Get the complete story. Send for your 
copy of our catalog, fully describing 
this new Jensen Rotary Series, and the 
famous Beam-Balanced Line. A cal! or 
letter will bring it to you 
— quick! 


STOCKED BY YOUR 
LOCAL SUPPLY STORE 


Made by 
JENSEN BROS. 
MFG. CO., INC. 


P. O. Box 477-8 
Coffeyville, Kansas, USA 
Export Office 
250 Park Avenue 
New York, N. Y 


FOR FURTHER INFORMATION ON 
SEE REAL 


ER SERV e ARD 














PROGRESS REPORT NO. 5 


Anadarko Basin No. 1 
Caddo County, Oklahoma 
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CASING CEMENTED IN OKLAHOMA DEEP TEST 


AT 247 DAYS AFTER SPUD-DATE, Howell & Howell 
has run and cemented the intermediate casing string in its 
Anadarko Basin No. 1, the Caddo County, Oklahoma, deep 
test planned to drill to 24,000 ft. (The Petroleum Engineer, 
March 1958, page B-31.) The casing was run as a liner 
from 7324 ft to 17,447 ft in 12-in. hole. 


Hole Record 

The well was spudded on November 10, 1957, with a 
24-in. hole which was drilled to 540 ft. A string of 20-in. 
OD, 72.16 lb-per-ft line pipe was run and cemented to the 
surface. A 17-in. hole was then drilled to 7903 ft and 
cased with a special string of 13%-in. OD, N-80, 85 Ib- 
per-ft casing. Drilling then continued with 12-in. hole to 
17,682 ft before the intermediate string of 95%-in. casing 
was run. 


Casing String 

The liner, which was run on a string of 41-in. pipe, con- 
sisted of 247 joints of 95%-in., P-110, 42.7 lb-per-ft, flush 
joint lines with associated hanging equipment. Differential 
float equipment consisted of a float shoe and a float collar 
run one joint above the shoe. 
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Cementing Job 

After the liner was run and hung from 7324 ft to 17,447 
ft, it was cemented with 2997 cu ft (1185 sacks) of a light 
weight additive blend with portland cement and 0.43 percent 
low water loss additive, 1100 cu ft (715 sacks) of pozzo- 
lanic cement, and 100 sacks of slow-setting cement. 

Cement mixing operations were begun at 3:42 a.m. on 
July 15 and were completed by 4:50 a.m. Cement was then 
pumped and the plug was landed at 6:12 a.m. During pump- 
ing, the average circulating pressure was 1100 psi. After 
the plug was landed, it was tested to 1700 psi. The liner 
setting tool was then pulled from the setting sleeve and an 
estimated 60 bbl of cement were circulated out of the 
1356-in. casing string. 

The first batch of cement (1185 sacks) weighed 12.4 Ib 
per gal, the pozzolanic cement was mixed 13.7 Ib per gal, 
and the slow-setting cement weighed 15.5 lb per gal. 


Further Drilling 

Drilling is continuing in the Anadarko Basin No. | with 
856 -in. hole planned to total depth. Operators are confident 
that their equipment has already been proved capable of 
reaching the 24,000-ft target depth without difficulty. 
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Seeing is believing... 


‘PLUG-6IT’ 


Baroid’s new 
bridging fiber 
combats tough cases 


of lost circulation 


PLUG-GIT ... processed hardwood fibers, 


controls lost circulation 


PLUG-GIT ... quickly builds a strong, 
tough, matted bridge, stops mud loss 


PLUG-GIT ... easy to handle, easy to mix, 


economical 


Specify PL.UG-GIT and see for yourself 
why it wins immediate approval of drillers and 


engineers for combating lost circulation. 











oY AN ALO 


BAROID DIVISION 
NATIONAL LEAD CO. 











Main Office: P. O. Box 1675, Houston 1, Texas 


*Registered trademark of Baroid Division National Lead Company 
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VUGULAR 
FORMATIONS 
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PUMPS FOR 
HIGH WATER- 
OlL RATIO 
WELLS 


High capacity Reda 
Pumps produce fluid 
volumes up to 18,000 
barrels per day from 
standard size casings. 
You can profitably 
produce wells with a 
high water-oil ratio. In- 





vestment cost per bar- 
rel of daily capacity is 
far lower when you 
choose REDA for high 


water-oil ratio wells. 


INCREASE YOUR 


PROFITS WITH 
REDA SUBMERGIBLE 
ELECTRIC PUMP 
ADVANTAGES: 


@ Lower cost for installa- 
tion, operation and 
maintenance 

e 250 to 18,000 BPD 
capacities 

@ Depths to 10,000 Feet 

@ Corrosion-resistant 











construction 

e@ Long life — dependable 
service 

@ Flexibility to meet changing 
requirements 

Write or call for more information 


Reda engineers will be pleased to assist 


and help plan nw OF Ou4 
MERC 
your operations AS a. 


REDA PUMP CO. 


BARTLESVILLE, OKLAHOMA 


Manufacturers of submergible motors and pumps 
for over 35 years for oil, brine and water 
wells, gasoline and jet fuel 
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Personals 


> L. C. Ritts Jr., has been appointed to 
the newly-created position of manager, 
exploration operations, for Pan American 
Petroleum Corportion in Tulsa. 

Ritts has been serving as division ex- 
ploration superintendent for the Texas- 
Louisiana Gulf Coast division of Pan Am 
in Houston, where he will be succeeded 
by John C. Johnston, who formerly held 
the same position in Pan Am’s Rocky 
Mountain division at Casper, Wyoming. 
Leland C. Adams, who has been district 
exploration superintendent at Lafayette, 
Louisiana, replaces Johnston at Casper. 


> C. L. Franke has joined Plymouth Oil 
Company as regional production super- 
intendent in the company’s office at Cal- 
gary, Alberta, Canada. He formerly was 
employed as chief engineer for Pacific 
Petroleums, Ltd. Don E, Fisher Jr. has 
joined Plymouth Oil as an attorney in 
the company’s headquarters in Sinton, 
Texas. Fisher resigned from the employee 
relations department of the Fort Worth 
production division of Gulf Oil Corpora- 
tion to accept his new position. 


> Albert B. Stevens, formerly general 
manager of Farnsworth & Chambers Oil 
Company has purchased the companies 
producing properties in West Texas. He 
has established the firm of Albert B. Stev- 
ens & Associates, with offices in the San 
Jacinto Blidg., Houston, Texas, to op- 
erate these properties and to engage in 
oil and gas property evaluation and man- 
agement. 


> William D. Stuart has been appointed 
as executive assistant to the general 
manager of the Canadian Petroleum As- 
sociation. Prior to joining the association 
staff, Stuart was a member of the land 
enone of Imperial Oil Limited in 
Calgary. James M. MacNicol was ap- 
pointed as statistician for the association. 
MacNicol has been engaged in the mar- 
keting departments of Canadian Petro- 
fina Limited and Royalite Hi-Way Ltd. 


> Floyd Brett, has been appointed man- 
ager of the Tusla division of Sinclair Oil 
& Gas Company. He succeeds W. R. 
(Dick) Thixton, vice president and man- 
ager of that division, who retired. Brett 
was elected a Sinclair vice president in 
August 1956, and was manager of the 
Midland, Texas, division. George D. Al- 
men Jr., formerly of Houston, and also a 
company vice president, become manager 
of that division. Thixton retired from 
Sinclair after almost 25 years of service. 


> John Sidney Smith, public relations di- 
rector for Sun Oil Company, has been 
named to direct the employee program in 
Texas for the Texas Oil Information 
Committee of the American Petroleum 
Institute. He succeeds A. B. Macauley, 
transferred to a new assignment with The 
Atlantic Refining Company at Tulsa. 


> Victor V. Graf has been appointed as- 
sistant to the president of Seismograph 
Service Corporation. He was formerly 
manager of research, engineering and 
supply for Seismograph Service Limited 
in England. 


> Ralph J. Schilthuis, vice president and 
director of Humble Oil & Refining Com- 
pany, has been awarded a Colorado 
School of Mines Distinguished Achieve- 
ment Medal. An alumnus of the school, 
he also delivered the keynote address at 
the recent 24th Annual Engineers’ Day 
program. 





Join the thousands using 
THE OIL STATES 


SWAB 


... that sets the 
| Standard for Industry 


“= Only SIX PARTS 
required 


ue 
Perfect 
for 
sanding 


conditions 


Note ade- 
quate flow 
through 
passage. 








** Unrestrained tops 
. respond to 
lightest or 
heaviest loads 


Positive 
valving 
with 
each 
cup 


Cup in 
closed posi- 
tion show- 
ing rubber 
impinged 
seal. 





ts 
*" No ball and 
seat to wear 


Sold through Supply Stores Everywhere 


OL STATES RUBBER CO. 


Arlington, Texas 
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EXPLORATION ACTIVITIES 





Eighter from Decatur... 





Wise County Leads North Texas Activity 


Southern Union Gas Company has 
opened a new Strawn sand pool four 
miles southwest of Decatur. The com- 
pany’s Womack Unit No. | in P. Ryan 
Survey A-705 flowed 130 bbl of 39.2 
deg oil on 24-hr potential test from 
Strawn sand section perforated with 4 
shots per ft at 3640-48 and 3652-62 ft. 
Gage was recorded through 26/64-in. 
choke, with tubing pressure reading of 
130 psi, casing pressure 298 psi and 
gas-oil ratio 1970 to 1. Total depth is 
6250 ft. 

The well is scheduled to be dually 
completed later from an Atoka Con- 
glomerate section near 5400-6100 ft 
where it tested approximately 6,000,- 
000 cu ft of gas per day, and that 
Southern Union plans to spud in soon 
about 1% miles to the east in an effort 
to determine the extent of the new 
structure. The second test will be de- 
signated Womack Unit No. 1-B. 

Activity in Wise County has been 
strong since FPC approval of a gas line 
in 1956 to take gas from the area to 
Illinois markets. Natural Gas Pipe Line 
Company of America, owner of the 
line, agreed to take gas from wells 
from a group of independent com- 


More oil for North Texas’ gas county. 
This is the drilling crew of John W. Harris 
Drilling Company, Wichita Falls, in action at 
Southern Union Gas Company's Womack 
Unit No. | just prior to completion of the 
well as a new Strawn sand oil discovery in 
Wise County. 





THE 


panies led by Christie, Mitchell & 
Mitchell of Houston. Additional loop- 
ing and gathering facilities are under 
construction at present and gas well ex- 
pansion is still in progress. 

The discovery of natural gas in Wise 
(in Bend or Atoka conglomerate) was 
accompanied by discoveries of oil in 
the Caddo formation and in the more 
shallow Strawn sand. A strong play for 
Strawn oil has developed that has ex- 
tended throughout Wise County, into 
Jack County and is now pointing to 
Parker County. 

Combined oil and gas drilling in the 
past eighteen months has been far 
above previous levels. George Mitchell, 
partner in the Christie, Mitchell & 
Mitchell group, cites that “The firm 
has increased personnel 150 since they 
started in Wise County — including 
those in the Wiseco gas processing 
plant.” The company drilled approxi- 
mately 110 wells last year; 100 of 
which were in Wise County. They 
farmed out an additional 100 wells. 


Trice Drills Harris County Test 

A 7500-ft test of the Upper Yegua 
sand has been staked by Trice Produc- 
tion Company’s Texas Gulf Coast dis- 
trict, on a 900-acre block 17 miles west 
of Houston and two miles northeast of 
Addicks in Harris County. 

The test is the No. 1 Plummer, 2'2 
miles southwest of oil production in 
the Addicks field. The wildcat is north 
of Katy Highway (U. S. 90) in the G 
W. Toliver survey, A-761. 
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2520-Bb!i Well Opens 
San Emidio Nose Field 

Richfield Oil Corporation has 
opened the San Emidio Nose field, in 
the Wheeler Ridge area, with a 2520 
bbl per day flow ing well. The discovery 
is producing 29.8 deg oil and 740,000 
cu ft of gas from about 100 ft of oil 
sand between 11,452 and 560 ft 

Discovery well is on a Richfield lease 
owned by Kern County Land Com- 
pany. There is 8500 acres in this lease 
and the company holds 58 leases cov- 
ering an additional 3700 acres in the 
area. 

Well is now producing at the rate of 
667 bbl of oil and 140,000 cu ft of gas 
per day on choke. 


Bandini, Hamilton Dome Acquire 
San Emidio Nose Acreage 

Bandini Petroleum Company 
Hamilton Dome Oil Company, Ltd., a 
subsidiary of Westates Petroleum Com 
pany, both of Los Angeles, have jointly 
acquired leases covering 1000 acres in 
the San Emidio Nose Kern 
County. 

Forty-five percent of the acreage is 
within 12 to 242 miles of the recently 
announced discovery well of Richfield 
The balance of the acreage is scattered 
throughout the general area 


and 


area in 


Union, Paramount Spud 
Wildcat on Studio Lot 

A wildcat well in the heart of the 
Paramount movie studio near the cor 
ner of Santa Monica Boulevard and 
Western Avenue in Hollywood, is 
underway by Union Oil Company of 
California and Paramount Pictures 
Corporation. This will be a joint ven 
ture by the two companies. The test 
well will be drilled vertically to a pro 
jected depth of approximately 4500 ft 
using equipment 
within a soundproofed rig 


PARAGUAY 


First Exploration in Nine Years 

Pure Oil Company of 
Inc., operator for a group of five com 
panies, has started operations at the 
first oil exploration test in the country 
in nine years. The wildcat is in the 
northern part of the country in a 23, 
200 sq mile concession 
the venture with Pure are subsidiaries 
of Gulf Oil, Tidewater, Sinclair, and 
Williams Brothers Corporation 
Another American company drilled 
five unsuccessful tests in other parts of 
Paraguay in the late 1940's 


electrical operating 





Paraguay, 


Associated in 


B-95 





4 
& 
a 
& 
Be 
Fa 
Be 
J 
i 
ye 
Lal 


b 
& 
: 
a 
a 
r 


ca 
| all 
ca 
an® 


Se | #4 
itl Tym 


easy choice for hard pumping 


BDulflere BALLS AND SEATS 


Very often, the best answer to troublesome, hard-to-pump wells is a set of DuMore 
Balls and Seats . . . known throughout the oil patch for its exceptional resistance to 
wear and corrosion. DuMore is an exceedingly hard alloy composition of chromium, 
cobalt, and tungsten. The metallurgical properties of this combination are comparable 
to tungsten carbide—the hardest metal in commercial use today. DuMore assemblies 
are non-magnetic, resist impact and pressure, arid will neither pit nor corrode. 
Produced to exact A.P.1. specifications, each ball is precision ground to an accurate 
sphericity of .0001”, and each seat is individually ground, lapped, and mated to the 
ball. If you want the “Best Ball and Seat in the Oil Patch” for your hard-to-pump 
wells, you couldn't make an easier choice than DuMore. 


made by HARBISON-FISCHER MFG. CO. 
FORT WORTH 


Exploration 








BARBADOS 


Kermac Earns Interest 
By Drilling 15,000 Ft Test 

Barbados Gulf Oil Company, a Gulf 
Oil subsidiary, and Kerr-McGee Oil 
Industries, Inc., have been given Bar- 
dabos Government approval to an 
agreement entered into by the two 
companies. Kerr-McGee Oil Indus- 
tries, Inc., will earn a partial undivided 
interest in the Prospecting License over 
the island of Barbados, held by Bar- 
bados Gulf Oil Company, after reach- 
ing a certain stage of a joint project. 

In accordance with the terms of the 
agreement, the joint project is involved 
in drilling Gulf Morgan Lewis No. 1. It 
is planned to drill this well, if possible, 
to a depth of 15,000 ft. The drilling of 
Gulf Morgan Lewis began March 17, 
1958, and is located in the Scotland 
district near Belleplaine on the Mor- 
gan Lewis Plantation. On July 1 the 
well was drilling at 8594 ft. 


LOUISIANA 
Sun Finds Deep Sand 


Sun Oil Company, as operator on a 
jointly and equally owned lease with 
Pure Oil Company, has completed State 
Lease No. 2620, Well No. 5, Lake 
Pelto area, Terrebonne Parish, as a 
dual oil completion. 

The lower well No. 5 was completed 
in a new sand for the lease for an ini- 
tial potential of 446 bbl per day of 32.6 
deg pipeline oil on a %-in. choke with 
a tubing pressure of 3800 psi and a 
gas-oil ratio of 1200 to 1 from perfora- 
tions at 15,036 to 15,048 ft. 

The upper well No. 5-D was com- 
pleted for an initial potential of 211 bbl 
per day of 33.6 deg pipeline oil on a 
¥-in. choke with tubing pressure of 
1825 psi and a gas-oil ratio of 733 to 
1 from perforations at 13,247 to 
13,256 ft. 





New Gas Between Section 28, 
Bayou Boullion Fields 

A gas discovery well in St. Martin 
Parish, has been finaled by Kerr-Mc- 
Gee Oil Industries, Inc., and The 
Frankfort Oil Company. 

The discovery, the No. 1 LaRose, in 
C NW SE, of 19-19s-8e, is 10 miles 
northeast of St. Martinsville. 

Spudded February 24, the well 
reached its total depth of 13,045 ft on 
June 7. After the well was logged, sev- 
eral zones in the lower portion of the 
hole appeared potentially productive, 
and 5-in. liner was run to bottom. 

Four drillstem tests were run; the 
last was successful from a perforated 
interval of 12,555-75 and 12,582-88 ft. 
On a one-hour test, the well flowed at 
the rate of 5,466,000 cu ft of gas per 
day through an 18/64-in. choke, with 
flowing tubing pressure of 2900 psi. 
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.. BECAUSE it’s 
to successful cementing 


It pays to put the best on bottom. 
In field after field . . . run after 
run... Larkin Cementing Equipment 
has earned the reputation of 

doing all that cementing equipment 
can do to contribute to a successful 
cementing job. Specify Larkin. . . 
through your supply store. 


PROVED SAFE, 
STRONG, EFFICIENT 
ON THOUSANDS UPON 
THOUSANDS OF WELLS 
YEAR AFTER YEAR 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS 
-» Through Your Supply Store 
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Exploration 


Fourth Attempt in Progress 

Texas Petroleum Company is drill- 
ing ahead at its fourth wildcat in East- 
ern Peru. The first three were drilled 
without success. The newest attempt is 
about four miles north of Yurimaguas 
on the Huallaga River and 110 miles 
northwest of the oil field near Conta- 
mana. Texas other wildcats in this re- 
gion were located on the Upper Mara- 
non River near Barranca, and on the 
middle Maranon near the confluence 
with the Huallaga River, and also on 
the lower Maranon near the mouth of 
the Tigre River. 





BRITISH COLUMBIA 





Richfield To Drill in 
Queen Charlotte Islands 

A farmout agreement by Canadian 
Homestead Oils Ltd. and Consolidated 
Mic Mac Oils Ltd. has been arranged 
with Richfield Oil Corporation involv- 
ing 861,937 acres in Canada’s newest 
land play in the Queen Charlotte 
Islands area. 

The deal gives Richfield the right to 
earn a 50 percent interest in the lands 
up to June 1960, in return for perform- 
ing certain exploratory efforts includ- 
ing up to 11,000 ft of drilling. After 
that date Homestead and Mic Mac 


GOEEGOGO 


OIL FIELD TYPE 


LONG LIFE 
Heavy-Duty 


POWER 
TAKE-OFF 
Once-a-Year Lubrication 


Eliminates the Pilot Bearing 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Dise 


Heavy Duty 
Over Center 


Release and Main Bearings are lubricated for one year 


Main Bearings are 40,000 hour type 


Handles 5,000 pound Belt Loads 


(OTVins -telelae! Bearings and Flexible Couplings a itaallale hide! 


Furnished with Single or Double Plate, Organic or Morlife 


faced Gear tooth Type Clutches 


Insure longer work life and reduce down-time with this NEW 


Power 
Take-Offs 


extra heavy-duty ROCKFORD POWER TAKE-OFF. 


Gives dimensions, capacity tables and complete <=. 


Mc. FOR THIS HANDY BULLETIN =] 


specifications. Suggests typical applications. 
ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 Se. Wabash, Chicago 3, 11. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


will have a number of options that will 
permit them, by surrendering a further 
interest, to be carried through any ad- 
ditional exploration that may be under- 
taken. They will also have the option 
to participate in an additional 1,000,- 
000 acres of offshore permits held by 
Richfield. 


LIBYA 


Oasis Scores in First Try 

A 720 bbl per day oil well has been 
in The Oasis Oil Company of Libya’s 
first exploratory well in that North 
African country. 

A drillstem test recovered 75 bbl of 
30 deg sweet oil in 2% hours through 
a % in. bottomhole choke. The interval 
tested was a 32-ft section between 
depths of 5822 and 5854 ft. 

Oasis Oil, a subsidiary of the Ohio 
Oil Company, is operator of 62 million 
acres of concessions in Libya held in 
undivided one-third interests by Ohio 
Oil, Amerada Petroleum Corporation 
and Continental Oil Company. 

The discovery well, the No. 1 Bahi, 
is in north central Libya, 75 miles 
south of the Gulf of Sirte. It is located 
on a block of 1,250,000 acres desig- 
nated as Concession 32. 


NEBRASKA 


Extender Renews Interest 
In Sernquist Field Area 

Increased activity in western Ne- 
braska’s Sernquist field area has been 
stimulated by the completion of the 
No. 1 Johnson, a southwest extension 
well brought in by Bruce Petroleum 
Company and Tejas Oil & Gas Com- 
pany of Houston. 

Located 2310 ft southwest of prev- 
ious production, the No. | Johnson was 
completed at 456 bbl per day of 40 deg 
oil, after several days’ testing. Per- 
forations were at 5752.5-5755.5 ft, the 
top 3 ft of the J Sand. The Johnson is 
the third producer in the field. Sern- 
quist field is in the Denver-Julesburg 
Basin, in Kimball County on Nebras- 
ka’s western border, on a line due east 
from Cheyenne, Wyoming. Magnolia 
Petroleum Company operates the two 
other producers in the field. 


WEST VIRGINIA 


Confirmation Attempts Underway 
For Nicholas County Discovery 

Alaska Oil and Mineral Company, 
whose primary holdings are in the new 
state, have announced the successful 
completion of its first mainland explor- 
atory gas well on an 8000-acre jeased 
site in Nicholas County, West Virginia. 

The yield of the well is expected to 
be 1,600,000 cu ft per day. Two off- 
sets to the well are to be started imme- 
diately and a second well, on the same 
tract, is nearing completion. 
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Gas/Oil Ratio Effectively Reduced 
by Use of McCullough Logs WANT MORE 


INFORMATION ? 












































McCullough Gamma Ray-Neutron Logs 
(Scintillation Detector) and Caliper Log Pilot 
Way for Reduction of Gas/Oil Ratio from 
1800 to 200 Cubic Feet Per Barrel 


If you have not received our 
12-page bulletin on McCullough 
Radiation Well Logger, just 
write McCullough Tool Com 
The accuracy of McCullough Well Logging Services assured the suc pany, 5620 South Alemede &., 
cessful reduction of gas oil ratio in this Canadian oil well los Angeles 58, Calif. We'll 
Depth of operation was approximately 3200. Seven inch OD 20 Ib send your copy by return mail 


casing had been set on top of the pay. Production was from 6%" open 








hole with a gas oil ratio of 1800 cubic feet per barre] 
MeCullough’s Radiation Well 


Logger with Scintillation Detector 





PROBLEM: Gas/oil ratio too high— 1800 cubic feet of gas per barrel of oil 
SOLUTION: 


was run to determine the depth and 
detail of the oil sand. Simultaneous a faor 
Gamma Rav and Neutron Curves y 
were recorded. Gas oil contact was | ) ' 
established from the Neutron | 

| 

L 


Curve. Following this a MceCul- 1. McCullough Gamma 
. . Ray Neutron Curves de 
lough ¢ aliper Log obtained excel- a on Geel and de 
lent detail of the open hole tail of on sand 
From this information a produc 
thon packer was set and the well 


was put back on production 
Gas oil ratio decreased from 1800 
to 200 cubic feet per barrel 


> 


F 


; 
ntact Ts 


| 


, 
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Accuracy plus reliability of 
down-hole information are prime 
requisites to the successful comple 
tion of jobs like this. And you can 
be sure of these qualities when you 
call for McCullough Well Logging 


Sery woes 


The job described above is certified to be 


a true field report of service rendered. 


RESULT: Gas/oil ratio reduced from 1800 to 200 cubic feet of gas 


| 
per barrel of oil 


M'Callough TOOL COMPANY sovsvox 


Cable Address’ MACTOO! EDMONTON 
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Brings you the first 


Completely Carrot-Free 
Shaped Charge 


FWe-Uit- Velma colh dal-M-lahdia-MeliMialel'l-\¢a)) 














Another important shaped charge 


development by 


Jet Research Center 


A new, greatly advanced liner technique . . . devel- 
oped and proven by Jet Research Center, Inc.... 


now offers the petroleum industry the first com- 


pletely carrot-free shaped charge! It provides all the 


penetrating power of the jet, yet leaves no metal in 


the hole to impede production flow or plug drainage 


areas. This new liner technique will be available 


first in the new SUPER DYNA-JET®. 











This new shaped charge development is another 
major advancement by JRC in its continuing pro 
gram to provide better and more powerful perforat 


ing processes and equipment for the oil industry. 


The benefits of this superior shaped charge will 
now be available through the world-wide licensees 
of Jet Process. Ask your service company for more 


information. 


JET RESEARCH CENTER, INC. 


P. O. Box 246, Arlington, Texas ° 


Telephone CR 6-2864 





145 SERIES—45.110 KW 
Gof, gasoline 


50-800 KW 
NATURAL GAS + LPG - GASOLINE + DIESEL 


148 SERIES DIESEL 
50-150 KW a ® Developed by more than fifty years 


experience in building heavy-duty engines 
and electrical equipment, Waukesha 
Enginators are accurately balanced engine 
and generator combinations that perform 
dependably in all applications requiring a 
WAK SERIES—75.170 KW | smooth, steady flow of power for continuous, 
—— intermittent and standby duty. 
50 to 800 KW capacities—gas, gasoline, 
normal or turbocharged Diesel operation. 
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WAKD SERIES DIESEL LRD SERIES DIESEL 
75-240 KW | 135-425 KW 


see eereeereeeee eee eeevneeaeaeeeaeee eee eee es 


rPORN-O PIVMACEs 


“eevee eeeeeaeveeeeeneeneeeene *“e*ereeee ee er er eeeoeeee ee eeeenene 


NKRBU—80-180 KW | VLR SERIES—250-800 KW 
Gas, gasoline | LPG, natural gas, Diesel 


WRITE for bulletins for these 


and other models 
336-R-1 5 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN Railway Division 





What do operators expect 


of drilling contractors? 


MORE THAN ‘A HOLE IN THE GROUND’ 


What do drilling contractors 
expect of operators? 


MORE THAN ‘MORE MONEY’ 


J. E. Harrington 


General Petroleum Corporation 
Santa Fe Springs, California 


IT IS THE OBLIGATION of both 
drilling contractors and operators to 
help improve operations through ex- 
perienced personnel and modern facili- 
ties that we have gained over a period 
of years. 

Also, any sound businessman — 
whether contractor or operator — 
must continually strive for improve- 
ments in more modern equipment, 
methods, planning and safety programs 
in order to meet our challenge in the 
oil industry. 

We are in business to make money. 
It may be noted that a great amount of 
money can be made and saved by hav- 


ing a first class, modern accident pre- 
vention program. This is something 
every drilling contractor and operator 
must have in common. 

Although many facets of the con- 
tractor-operator relationship may not 
be held in common, certain things are 
expected of the other. A knowledge 
of these expectations is necessary for 
continuing pleasant business relation- 
ships and any improvement of work- 
manship. 

Seven or eight drilling contractors 
were contacted to find out what they 
expected of the operator or oil com- 
pany. General Petroleum Corporation 
has done business with them for quite 
a number of years; they are very re- 
putable people in the oil industry and 
are an asset to the communities in 
which they live 


What the Contractor Expects 


Here are several requisites that these 

contractors expect of operators: 

1. To be treated the same in their 
operations as company crews 
and personnel are treated. 

Their explanation is about like this: 
After all, they are all human, and the 
contractor is trying to perform a serv- 
ice to a company. 

2. They expect the company to 
carry their responsibility as per 
the contract agreement. 

[his means that a company should not 
expect a contractor to take all the re- 
sponsibility of drilling an oil well unless 
so stated in the contract. 

3. They expect a company to follow 
the drilling programs that have 
been submitted insofar as pos- 
sible as per original drilling con- 
tract, because the contractor's 
bid is based on the original drill- 
ing program. 

They expect a company not to 

have mud disposal or purchase 

of mud responsibility on the con- 
tractor, if it is known there is a 
Presented at the American Petroleum Insti- 
tute’s midyear meeting of the Safety and Fire 


Protecti§n Committee in Denver, Colorado, May 


5, 1958. 


possibility of excessive mud 
problems. (For example, lost cir- 
culation zones, heaving shale, 
complete mud changes before 
total depth, etc.) 
They expect a company not to 
use the present idle rig situation 
as it is today to beat down the 
price per foot or cost per hour. 
Bids are based today on very small 
profit, if any, and the contractors are 
having a difficult time trying to keep 
their organizations together and show 
a profit. 

6. They expect a company to make 

payment of invoice when due. 
Contractors today are working on such 
small margins that it is imperative they 
receive payments on time in order to 
meet their current payrolls, earn trade 
discounts and keep their many sup- 
pliers happy. 

7. They would like companies to 
recognize the American Associa- 
tion of Oilwell Drilling Contrac- 
tors as a bona fide and honorable 
organization. 

The contractors who belong to this or- 
ganization are spending lots of time 
and money to improve oil well drilling 
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operations through research programs, 
mud schools, public relations, safety 
programs, rotary drilling committees 
and allied activities. 


Moral Liabilities 

One contractor expressed his desires 

and expectations in about this language 

1. They expect a firm and concise 
program for the contractor to 
submit his bid, based on general 
conditions in the area where the 
well is to be drilled. 

The company should furnish as much 
geophysical or geological information 
as possible, if this is a wildcat well 
Also, under this category, they would 
rather a company would not change a 
program too drastically from the pro 
gram that the bid was originally con 
tracted for. 

2. Award contract to most realistic 
bidder with consideration of the 
equipment available for the job 
and the best trained personnel 
Treat contractor as any other em- 
ployee working with them during 
operations. 

Both contractor and operator 

have a moral liability as well as 

a legal liability to each other, 

and operator should respect this 

(a) Company should not hold 
contractor responsible for 
conditions beyond his con 
trol. 

(b) Company should not expect 
more than the contract calls 
for. 

(c) Company should pay bills 
as prompt as possible 


Proper Contractor Appraisal 
Another contractor's first com- 
ment as to what he expected of an op- 
erator was: “More money.” However, 
he stated that the operator did not have 
as much control of that as the contrac 
tor, so he said he would not list that 
item. Following are his comments re 
garding what he expects from an op 
erator: 
1. Clear and precise specifications 
with adequate check list 
2. Proper appraisal of contractor's 
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4 PARALLEL 
PRODUCTION 
STRINGS 





The fortunate circumstance of 4 producing 
sands in one well means more today than 
ever before. The reason is Cameron's new 
quadruple completion equipment — the first 
of its kind. This equipment, which is already 
in service,® includes all of the time tested 
features of the highly successful Cameron 
dual and triple hangers and seals plus a new 
unitized tree design. Strings may be run or 
pulled independently. The segmented hangers 
provide maximum clearance for running spe- 
cial tools. Each hanger segment will support 
full joint strength loads. With all hanger seg- 
ments in place, annulus seals may be acti- 
vated by plastic packing injection to withstand 
annulus pressures equal to the full working 
pressure of the tubing head. There are triple 
seals for safety and positive orientation of 
hangers. Cameron's reliable back pressure 
valves afford complete control of well pres- 
sure through every phase of setting. 


The new quadruple string solid block master 
valve and the solid block cross type valve are 
made possible by the Cameron gate valve 
with its rotating seats and remarkable dura- 
bility. Choke valves and caps attach directly 
to the compact solid block body of the cross 
type valve to complete this newest addition 
to multiple production and multiple profits. 
With this design only the size of the casing 
limits the number of parallel strings that 
may be hung. 





* Oil industry's first 4 parallel string quadruple zon 
completion by CATC Offshore Group. Completion 
date June 19, 1958 


IRON WORKS, INC. 
P. O. Box 1212 - Houston, Texas 


Export Office: 7912 Empire State Bidg., New York City. In England 
Cameron tron Works Ltd., 76 Grosvenor St., London W. 1 England 











Solid block cross 
type tree valve 

showing caps and 
wing valve con- 

nections with new 
Cameron gate 
valves. 




















Solid block 
quadruple string 
master valve 
with new 
Cameron gote 
valves 


Quadruple completion spool 
with triple seal segmented 
hangers which locate auto 
matically when lowered in place 
These hangers use the Cameron 
back pressure valve for closed 
pressure completion 














equipment and personnel and 
proper consideration for his past 
good service. 

3. Operator should coordinate 
thinking with both field and of- 
fice regarding contract terms. 

4. Multiple whole bids, when pos- 
sible, to enable the contractor to 
improve his performance in a 
given area, 

5. Operator should not ask footage 
bids in high-risk or unknown 
areas, Day work or other types 
of bids might be used, such as 
an incentive type, low day rate 
plus footage bonus. Or the esca- 
lator clause type might be appro- 
priate. (The escalator type is 
where an operator and contrac- 
tor agree on the number of days 
a job should take, with a refund 
by contractor if the job is ac- 
complished in less time than 
agreed, or operator to pay the 
same amount per day for time 
over that agreed upon.) 

6. Operator should give all avail- 
able information to contractor 
so that he may make a realistic 
and intelligent bid 


7. Operator should allow compen- 
sation for extra supervisory per- 
sonnel when needed. 

8. Contractor should 
handling fee for 
services. 

Y. Operator should keep responsi- 
bility within reasonable limits. 

10. Contractor should receive extra 
compensation for items in ex- 
cess of those normally supplied, 
such as large numbers of drill 
collars. 

11. Contractor should have mud 
control while on footage portion 
of contract whether mud is sup- 
plied by operator or contractor. 


receive a 
third-party 


Third Party Handling 
Another contractor bases his opin- 
ion on the following: 


1. Operator should assume full re- 
sponsibility for the hole when 
drilling is being done on day 
work basis. 

2. On footage rate contracts where 
coring is done on day work rates, 
the hole should be left at the 
same deviation upon completion 


What the Operator Expects 


This is a fairly complete picture of 
what several contractors expect of op- 
erators. What does the operator ex- 
pect of the contractor? 

When the operator submits a pro- 
gram to various contractors for bid- 
ding, first consideration is the honesty 
and reliability of the people with whom 
we expect to do business, the machin- 
ery and equipment they have available 
for the particular job, and the person- 
nel they have available, especially 
supervisory personnel. 


Public Relations 

I know in our organization we quite 
often insist on certain toolpushers to 
supervise rig operations while drilling 
wells for us. 

After the contract is let, it seems to 
me that the contractor and company 
must have a good understanding of 
what they expect of each other. It is 
evident that they should have good re- 
lations. Because contractors may be 
drilling a well in a new location, they, 
as I have mentioned before, will be our 
public relations people in that area, In- 
asmuch as we are a marketing concern 
as well as producers, I believe we 
should expect the contract personnel to 
be considered as our front line people 
in that community, and certainly they 
can build a good reputation for our 
company or a poor one. It is very im- 
portant this day and age that we have 
good relations with those we expect to 
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do business with and those we are do- 
ing business with. 

It is realized that a contractor has 
some problems which the operator does 
not have: An important one being 
their labor turnover, which hinders 
them somewhat in training and de- 
veloping people who will stay with 
them any length of time. Therefore, it 
may be difficult for the contractor to 
have the proper communications and 
relations with the communities that we 
might desire. 

The average operator expects the 
following from the contractor: 


1. A good reputation. 

2. Good drilling equipment. 

3. Trained personnel to do a good 
day’s work. 

4. A thorough understanding of 
company policies. 

5. Legible and complete reports. 

6. Accurate measurements. 

7. A good safety and fire preven- 
tion program. 

8. Follow orders as instructed. 

9. Keep equipment in good repair. 

10. Be a good public relations rep- 
resentative. 


In the past several years, | believe 
the operators and contractors have 
come to know each other better; and, 
realizing they have the same problems, 
there has been very little misunder- 
standing between them. 

Because all operations are moving 


of coring as it was when coring 
commenced. 

3. Casing and tubing tools should 
be furnished by operator. 

4. Cash discounts should acerue to 

the benefit of contractor on all 

third-party buyouts and con- 

tractor should be allowed a 5 

percent surcharge to cover over- 

head in handling. 

A 12 hour lost circulation clause 

should be included in all con- 

tracts. 

6. If drill pipe is stuck due to lost 
circulation, operator should take 
over at that point, as contractor 
and operator seldom see eye to 
eye on fishing jobs. 

7. Percentage of funds withheld by 
operator after completion of 
well on day work rates should 
not exceed 10 percent. 

8. Excessive mud pump pressure 
should not be required by opera- 
tor but should be maintained at 
a level in line with the capacity 
of present day oil well drilling 
equipment. Prices do not permit 
the purchase of the type of equip- 
ment asked for. 


a” 


so rapidly and conditions are chang- 
ing so fast, I think our nation is beset 
with difficulties and confusions. Many 
of us have doubt and grave concern 
for the future. But no one who reviews 
the past and realizes the vast strength 
of our people can doubt that this, like 
a score of similar experiences in our 
history, is a passing trial. From this 
knowledge must come the courage and 
wisdom to improve and strengthen us 
for the future. 


Meeting of the Minds 

We must not be mislead by the 
claim that the source of all wisdom 
rests in one concern. Wisdom is born 
out of experience and most of all out 
of precisely such experience as is 
brought to us by some of the roughest 
problems. It is in the meeting of such 
moments that are born new insights, 
new sympathies, new powers and new 
skills which are brought out by gather- 
ings like we are having here today. 

If there are any conflicts in our 
midst, I believe by the meeting of the 
minds, by keeping faith within our- 
selves, by the use of our resourceful- 
ness and the initiative of every one of 
us, we cannot fail. If we keep faith 
in our future, in the constant growth 
of our intelligence and our ability to 
cooperate with one another, then there 
should be no misunderstanding ever 
between the operator and the con- 
tractor. zk 
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A gathering spot for NOMADS 
New York Golf Party Brings 148 


The New York Chapter of Nomads annual June Golf 
Party netted 110 golfers and grossed 148 guests for dinner 
at the White Beeches Golf and Country Club, Haworth, 
New Jersey. Shown below are many of the prize winners 
Not shown are Mario Cueto, high gross guest, Reed Roller 
Bit; J. Moore, low gross runner-up, Chain Belt Company, 
and R. LeBus Jr., high gross Nomad, Baash-Ross. 










4 eo 


Championship group rising from the 110 golfers were Bert Youmans 
low gross guest, Connecticut Spring; John Madden, low net Nomad 
(shown with |. Frank Brown trophy), National Supply, and E. F. Gahan, 
low gross Nomad. E. F. Gahan, Inc. 


Runners-up include J. E. George, low qross runner-up Nomad, Mid- 
Continent Supply; J. W. Kerr, low net quest, Aramco; W. F. Menicke 
low net guest runner-up, Aramco; A. V. Simonson, low net Nomad 
runner-up, A. V. Simonson & Co. 





Longest ana nearest are H. E. Lowrey, longest drive Nomad, Conti- 
nental-Emsco; F. G. Shemmer, nearest to pin Nomad, Pacific Valves 
C. R. Eble, longest drive quest, Midwest Piping. 
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VERTISED PRO 








where engine 


dependability 


is vital! 








the only lubricant that has 


over 35 years of proven superiority... 
a record of less costly maintenance, 
“down time”, stoppages and 

repairs than any other make. 





MARVEL extra-fine lubricant is 
specifically designed to keep 

engines at peak efficiency under all the 
“engine-killing” conditions...in an 


oil field. 


INSTALL A MARVEL 
INVERSE OILER 


TO BE SURE OF “ROUND- 
THE-CLOCK” PROTECTION. 
Feeds MARVEL Mystery Oil in 
exact proportion to engine speed 
and load. 





Contact your jobber or Oil Well Supply House 
MARVEL DIVISION 


EMEROL MFG. C0., Int. @ 331 North Main Street, Port Chester, N. Y 
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OR FURTHER INFORMATION ON 
) TS, SEE READER SERVICE CA 
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Drilling Activity 
Continues Upward 

In the last week of April, drillers 
were wondering if the downward spiral 
of drilling activity started in December 
1957, would ever end. For some con- 
tractors, it was no longer a matter of 
concern just how low the number of ac- 
tive rigs might go... their rigs were 
already idle. But, starting from a low 
of 1870 active rigs in the U. S. and 
Canada on April 28, the count has in- 
creased steadily to 2002 active rigs on 
July 7. 

Western Canada, however, is again 
experiencing a decrease in rig activity. 
From a total of 164 active rigs on June 
16, the count has dropped to 134 on 
July 7. This decrease is possibly a re- 
flection of the difficulty that Canadian 
natural gas producers are having in 
finding markets for their gas. Mean- 
while, Eastern Canada continues to re- 
port 3 active rigs throughout the report 
period. 


Glasscock-Wilson, Inc. Becomes 
Fred Wilson Drilling Company 

Fred Wilson, one of the two owners 
of Glasscock-Wilson, Inc., Shreve- 
port based drilling company, purchased 
for $1,280,000 all of the interest of the 
other owner, Charles W. Glasscock in 
a sale concluded June 30. According to 
a joint announcement by Glasscock 
and Wilson, the operation of the com- 
pany will continue without change or 
interruption. All personnel and equip- 
ment will be retained and the same 
policies will be continued as in the past. 

Wilson said that in assuming full 
ownership of the drilling company, he 
has changed the name to Fred Wilson 
Drilling Company. The company will 
continue to operate its six drilling rigs 
in the Louisiana Gulf Coast area. 


Humble Rig Sets 
Company Safety Record 

One of Humble Oil & Refining Com- 
pany’s Eastern Division rigs has set the 
company’s very impressive safety rec- 
ord: When the 1957 safety records 
were closed out at the end of Febru- 
ary, the men of Rig 39 could lay claim 
to a record total of 472,449 man-hours 
of work without a lost-time accident. 
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In racking up this accomplishment, the 
drillers operated their heavy duty rig 
in 13 different fields, completing a total 
of 38 wells at an average depth of 
12,391 ft. Some of the wells were 
drilled on land, some from a platform 
offshore in the Gulf of Mexico, and 
some from a barge in the marshlands 
of Louisiana. The long accident-free 
operation also won for the crews of Rig 
39 five consecutive annual awards as 
the company’s safest drilling team. 

Much of the credit for the record 
goes to Humble’s safety training pro- 
gram. But, says Ralph J. Schilthuis, 
vice president in charge of production, 
“All the safety training in the world 
won't prevent accidents unless the men 
themselves remember to use their safety 
knowledge. The crew members of Rig 
39 are giving an outstanding demon- 
stration of the fact that with proper 
training and mental alertness, accidents 
can be prevented.” 


Drilexco Broadens 
Operations in East 

Drilling & Exploration Company, 
Inc. has announced the completion of 
negotiations with Iraq Petroleum Com- 
pany, Limited, whereby Drilexco will 
ship two new rigs to Iraq to commence 


drilling operations soon for I. P. C. 
The first rig will be shipped about Au- 
gust 1, and the second on approxi- 
mately September 1. 

The operation is handled through 
Drilexco’s recently organized wholly- 
owned subsidiary, Drilling & Explora- 
tion, Ltd., and further extends the com- 
pany’s international scope of drilling 
activities. Drilexco, through its subsi- 
diary companies, is also active in the 
Eastern Hemisphere with operations in 
Turkey, Arabia, Holland, Italy, and 
Nigeria. 


‘*Mighty Mole’’ Completes 
First Assignment 

Within two weeks of its introduction 
to the oil industry at Bakersfield, Cali- 
fornia, the Brown Drilling Company's 
new lightweight portable drilling rig, 
“Mighty Mole,” completed its maiden 
well at a 5320-ft depth on Robert's 
Island, near Stockton, California. Ar- 
thur J. Heiser, Brown vice president, 
said the rig performed “beyond expec- 
tations” on the break-in job, producing 
a total of 1500 usable horsepower. 
Power checks during the job, which was 
for Standard Oil of California, showed 
478 hp going to the pump on the new 
equipment. The portable rig uses turbo- 
supercharged diesels all through the in- 
stallation. 

Toolpusher and superintendent on 
the “Mole’s” first job is W. W. (Boots) 
Lipscomb and Al Albiston of the 
Brown company is drilling superinten- 
dent. The Robert’s Island job is located 
in the Sacramento River island country, 
about nine miles west of Stockton. One 
more hole remains to be drilled on the 
Standard contract there before the 
“Mole” moves on to its next assign- 
ment. 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to American Association of Oilwell Drilling Contractors by Hughes Tool Company. 


June 16 June 23 June 30 July 7 


3000 










Alabama 5 5 4 
Arkansas 19 18 11 
Arizona 0 0 0 
California 77 83 85 
Colorado 45 46 46 
Florida 1 1 
Georgia “ia 1 0 

Idaho 


thes” 


2500 












June 16 June 23 June 30 July 7 


6 North Dakota 35 32 35 34 
11 Ohio 0 0 0 0 
0 Oklahoma 179 183 165 _204 


77. Oregon 1 1 1 x 1 


Texas Gulf Coast — f 
Land 122 \4aa ~~ 


Texas Gulf Coast 


Offshore 3 5 5 5 
West Texas 251 250 253 255 
North Texas 225 235 220 222 


East Texas 38 39 45 46 


654 655 





Total Texas 639 663 

Utah 37 38 36 37 
Washington 0 0 0 0 

2000 an Louisia West Virginia x 8 5 6 
4 Maryland 0” Wyoming 61 65 6 59 
Michigan 10 Virginia 0 0 0 0 

a _—— : ) i : os Pa a 

Montan 7 7 2 . 

Mississippi 39 37 35 +4 Total U. S. 1834 1852 1794 1865 

“| Nebraska 25 2 20 25 Western Canada 164 =s«151 148 134 

J Nevada 0 0 0 ® Eastern Canada 3 3 3 3 

New Mexico 129 124 121 122 — — << ooo 

New York ? > 2 Grand Lol 2001_.2006.1945_200? 

1500 7 T T T T T _ T T T 1 
Jon. Feb. Mor. Apr. May June July Aug. Sept. Oct. Nov. Dec. 


wee TOTAL 1957 ACTIVITY meme TOTAL 1958 ACTIVITY 
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| with TARSET 


ON’T let crude oil corrosion eat away your 

investment in costly storage tanks! You can 
control these corrosion losses now with Pitt Chem 
TARSET, a proven and relatively economical pro- 
tective coating. TARSET is the patented coal 
tar-epoxy resin coating which is backed by four 
years of service experience in the petroleum 
industry. 

A cold-applied coating, TARSET can be applied 
with conventional coating equipment. It sets up 
quickly to form the hardest, toughest coating of 
its kind ever produced from coal tar. It adheres 


> PITT CHEM 
ral 
Cat Lost! PITT CHEM 


PITT CHEM Industrial Coatings are available through 
leading Industrial Distributors. See the “Yellow Pages.” 


PROTECTIVE COATINGS #¢ COAL CHEMICALS © PLASTICIZERS 
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ADVERT 





e ACTIVATED CARBON -« 


so well to tank interiors that it is almost impossible 
to remove from the metal. 

Try TARSET on the interior of the next crude 
tank you erect or recondition. Once you see what 
a remarkable job it does there, you'll specify 
TaRsET for the protection of separators, treaters, 
salt water disposal tanks and other places where 
corrosion prevention has been “impossible.” 

TARSET is now available through your local 
industrial distributor. He has the know-how to 
help you solve your toughest corrosion problems. 
Call him today! 
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COKE * CEMENT @¢ 


FOR FURTHER INFORMATION ON 
SED PRODUCTS. SEE READER SERVICE Aw 
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PIG IRON 


Drill More 
Hole 
At Less 
Cost! 


For New or Repowered 
Rigs .. . General Electric 
Drive Systems Offer 
Savings That Other Electric 
or Mechanical Equipments 
Just Don’t Duplicate 


\ 





HERE’S HOW G-E ELECTRIC DRIVE 
REDUCES DRILLING COSTS ON NEW 
OR REPOWERED RIGS 


1. G-E DRILLING MOTORS HAVE BUILT-IN 
PROTECTION—REQUIRE LITTLE MAINTENANCE. 


Because of drilling characteristics inherent in the G-E 
system, GE752H drilling motors need no special 
external control and will not run away in case of load 
loss. This helps to eliminate drill stem twist-offs and 
mud-pump overspeeding. Because of its sturdy con 
struction, the GE752H motor requires little mainte 
nance, gives added years of service. 


2. G-E DRIVE GIVES YOU POSITIVE DRILLING 
CONTROL. 


G-E Drive control is simple to operate and easy to 
understand. The driller’s console may be floor 
mounted or drawworks-mounted, to suit your require 
ments. Familiar, proven, air-operated devices give you 
positive control over all drilling functions, which 
enables you to drill more hole. And with G-E Drive, 
the main control compartment may be located away 
from the drilling area. It requires no attention during 
normal drilling operations. 


3. GENERATORS CAN BE USED WITH THE 
OIL-FIELD ENGINE YOU LIKE BEST. 


When you use General Electric Drive, you can con 
tinue using the engine you know best because G-E 
generators are designed to operate with virtually all 
makes of oil-field engines. You need not spend money 
training personnel in the operation and maintenance 
of different engines. G-E generators will not overload 
engines and, outside of routine inspection, they require 
service only during major overhauls. 


FOR MORE INFORMATION ABOUT GENERAL ELECTRIC 
DRIVE, call your nearest G-E Apparatus Sales Office. Drilling 
offices are located in Dallas, Denver, Houston, Los Angeles, 
New Orleans, and Tulsa; in Canada: Calgary and Toronto 
For overseas requirements, International General Electric 
drilling offices are located in Bogota, Buenos Aires, Caracas, 
Maracaibo, Mexico City, New York, and Puerto LaCruz 
General Electric Company, Locomotive and Car Equipment 
Dept., Erie, Pa. . 


Progress /s Our Most /mportant Product 


GENERAL @® ELECTRIC 





OIL FIELD 
EMERGENCY 


Wa, JACK 
ev SIMPLEX 


- 1 


LIFT ON *. 
1. CAP 7 
2. CAP SHOE 
3. TOE 


4. Or at any 
point using 
chain as a sling 


This SIMPL&X Jack solves close quarter 
jacking problems. Dependability and speed 
for jacking mobile equipment and skidding 
rigs. Tilts on base for angular jacking 
Awarded the only Gold Medal for Safety 
Send for OIL BULLETIN TODAY! 


Wore & caeaeer =FO0k OF mousreras 
ano sacns 





TEMPLETON, 


KENLY & CO. | 


2521 Gardner Road 
Broadview, tI! 


A. C. Templeton, 5627 Del Roy Drive, Dallas, Texas 


CREASE 
I RODUCTION 


CLEAN OUT 
CHOKING SAND 
Excessive sand and sedi- 
ment holds back your oil. 
For fast, easy cleanout with 
fewer round trips and less 
downtime, use world famous 
Miller Sand Pumps. 





Write for descriptive price list. 
SAND PUMP SIZES IN STOCK 


O0.D.—2%, 3, 3%, 4%, 5, 5¥a, 7 
in. Lengths, 20, 25, 30 ft. 


Composite Catalog Page 3419 


Miller Sand Pump Co. 
General Offices, Box 4516 
Oklahoma City 9, Okla. 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK 20, N. Y. 
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Parker Drilling Begins 
Operations in Brazil 

The formation of a new company, 
the Parker Drilling Company of Brazil, 
has been announced by Robert L. 
Parker, president of Parker Drilling 
Company of Tulsa. The new subsidiary 
is taking over the immediate operation 
of some drilling rigs in Brazil for the 
Brazilian oil company, Petrobras. 

Drillsites for the Brazilian explora- 
tory tests will be about 1200 miles up 
the Amazon River with the base camp 
at Manaus. The Brazilian government 
recently appropriated several! millions 
of dollars for oil exploration. 


Offshore Platform 
Launching Equipment 

In a joint announcement, Coastal 
Marine Drilling and Construction Cor- 
poration, L. B. Christenson Engineers, 
Inc., and Todd Shipyards Corporation 
unveiled a new unit known as a con- 
trolled platform launching barge ex- 
pected to reduce cost of installing and 
recovering offshore drilling platforms. 
The launching barge actually consists 
of two barges which are hinged to- 
gether. One barge measures 130 ft by 
56 ft and the other 130 ft by 32 ft. The 
two barges carry the platform from 
shore to drilling site, the barges are 


carefully positioned, and then the 
smaller barge is gradually submerged 
through a 90 degree arc by the com- 
bined action of ballasting and four hy- 
draulic rams. 

While being transported, the plat- 
form rests on its side on both barges, 
but at the time of launching, it is 
fastened only to the submerging barge, 
and like the barge it moves downward 
into the water from a horizontal to a 
vertical position. Once upright and rest- 
ing on the bottom, the platform is auto- 
matically released from the barge, the 
barge is gradually returned to its origi- 
nal horizontal position on the surface, 
and the platform is secured to the bot- 
tom with its integral steel pilings. The 
present barge can place platforms 
weighing up to 850 tons in as much as 
120 ft of water. 





$17 Million Pipe Mill in Operation 


A new $17,000,000 continuous weld 
pipe mill has been put into operation 
by Jones & Laughlin Steel Corporation 
at Aliquippa, Pennsylvania. It is the 
second such company plant for the 
production of small-diameter pipe. 

The expansion program at J&L’s 
Aliquippa Works has cost $200,000,- 
000 in the past 10 years, and has in- 
creased steelmaking capacity at the 
plant turning out seamless and welded 
pipe, tin plate, wire products, strip mill 
products, and a broad range of struc- 
tural shapes. Facilities added at the 
plant include two basic oxygen fur- 
naces, a 44-in. hot strip mill, an elec- 
tricweld line pipe mill, expanded soak- 
ing pit facilities, and additions and im- 
provements in many other departments. 

The continuous weld mill just put 
into operation is capable of producing 
welded pipe in a nominal size range 
from 1% through 4 in. The first mill, 
completed in 1957, has a size range of 
¥% through 2 in. nominal pipe size. 

The mills incorporate the latest 
features in the production of continu- 


ous weld pipe for plumbing and heat- 
ing, and oil and gas distribution lines. 
Other applications for the pipe include 
conductors for steam, water, and air, 
and a wide variety of industrial uses 
such as sprinkler systems, air condi- 
tioning, prime electrical conduit, re- 
frigeration, and structural purposes. 

In the continuous weld process, skelp 
or strip steel in coil form is passed 
through a furnace, formed in a series of 
rolls, and welded into pipe. Each coil 
is welded onto the preceding coil, 
thereby providing an endless strip of 
skelp. A loop table permits this welding 
without delay of production. 

The continuous weld process differs 
from the conventional butt weld in that 
it entails the use of skelp in coil form 
rather than single strips. 

The continuous weld pipe mills re- 
place J&L’s two butt weld mills, con- 
structed in 1926. The new mills are 
located on the sites of the older mills 
in the Aliquippa Works’ welded tube 
department. 
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Shorty-Tension Packer 
Announced 


The Guiberson 
Corporation an- 
nounced availability 
of their new line of 
shorty packers. The 
shorty-tension pack- 
er is an exception 
ally short packer de 
signed for use in 
waterflooding, acid- 
izing, fracturing and 
other below-packer 
pressure applica 
tions. Simple, rugged 
construction makes 
redressing an easy 
operation and assures 
positive setting and 
quick release. 

Construction fea 
tures include right 
hand release safety 
joint coupling, heavy 
l-piece seamless 
steel mandrel, J-slot 
latch, malleable iron 
friction pads which 
operate independ- 
ently of the slips, and 
drillable cast iron 
head. Special rubber 
is lab-tested to 6000 
psi differential at the 
packer at 300 F. Pre- 
determined tension 
load at the packer 
shears nut and re- 
leases nut, thimble, 
rubber, and head - 

all drillable. The Guiberson Corporation, 
one of the Dresser Industries. 


Circle number (1) on reply card. 


New Wireline Cementing 
Tool Introduced 

A new and different wireline cementing 
tool has been introduced by Welex, Inc. 
Ihe tool was developed for more predict- 
able results in increasing displacement, 
preventing cement contamination, elimi- 
nating tool movement during the pressur- 
izing cycle, obtaining a satisfactory packer 
seal under high pressure, retaining pres- 
sure for a prolonged period of time and 
equalizing pressures following the 
squeeze. A rocket fuel propellant is util- 
ized, designed to burn at a retarded rate 
to create larger quantities of gas at a 
higher temperature. 

Another of the innovations built into 
the tool is a hydraulic hold-down anchor 
which holds the tool stationary while 
pressure is applied. The anchor holds pres- 
sures in excess of 10,000 psi differential. 
The release mechanism in the tool has a 
positive means of releasing pressure by 
equalizing the pressure inside the tool 
with that of the hydrostatic head in the 
borehole. 

Because of the design of the tool and 
the measuring system used in the hoist 


B-114 


equipment, selective placement of the 
cement is another advantage of the 
cementing tool. With a propellant that 
generates a predictable volume of gas, a 
trouble-free hold-down, a positive sealing 
packer, and release mechanism, the en- 
lire squeezing operation is speeded up 
considerably. Welex, Inc. 
Circle number (2) on reply card. 


High Pressure 
Blowout Preventer 


Shaffer Tool Works has announced 
production of the industry's first large- 
bore blowout preventers for handling 
working pressures of 10,900 psi (15,000 
psi test pressure). The units feature extra 
high pressure hydraulic gates. “In-line” 
ram-piston design reduces seals. parts, 
and maintenance to a minimum. Another 


feature of the units is the hinged body 
design. Entire ram compartment may be 
swung open by unbolting the ends of the 
units. ; 

The equipment is in production in 
7 1/16-in., 9-in., and 1l-in. bore sizes. 
The 7 1/16-in. bore size is tested to 22,- 
500 psi for working pressures to 15,000 
psi. The other two sizes are tested to 15,- 
000 psi for working pressures to 10,000 
psi. All sizes can be furnished for either 
studded flange or bolted flange connec- 
tions. Shaffer Tool Works. 


Circle number (3) on reply card. 


Air-Driven Drum 
Agitator 

A new line of air-driven drum agitators 
designed for use in hazardous atmospheres 
is available from Prenco Products Inc. 
rhe units are portable and can be used on 
standard 55-gal drums when agitation of 
explosive liquids prohibits use of electrical 
equipment. Standard mixing shaft and 
paddles of carbon steel meet most appli- 
cations. For corrosive fluids, stainless 
steel shaft and paddles are available. 
Prenco Products Inc. 

Circle number (4) on reply card. 


Tubing Bleed-Off Assembly 


Brown Oil Tools has announced the 
Brown tubing bleed-off assembly for pull 
ing sanded-up or plugged tubing. Pulling 
operations sometimes are unsafe because 
pressure is trapped between bridges in the 
tubing. The tubing bleed-off assembly 
minimizes the danger by controlling the 
well, pressure and fluid in the tubing 
at all times. 

The equipment basically is a pressure- 
tight mud-box with seals that hold in both 
directions. Outlets are provided between 
the seals to allow for controlled bleeding 
off of trapped pressure, and to allow for 
circulation back into the hole to kill the 
well. Two side outlets provide a means of 
connecting a pressure gage, and, if de- 
sired, a flow line, between the seals. It is 
designed for either 2-in. or 242-in. nomi 
nal tubing. Brown Oil Tools, Inc. 

Circle number (5) on reply card 


Portable Perforating Unit 


A new perforating attachment has been 
announced by Well Reconnaissance Inc 
The perforator is designed to be used 
with the company’s Geo-Logger, a port 
able logging unit equipped to take elec 
tric and radioactivity logs, temperature 
logs, and caliper logs. The perforating 
attachment utilizes expendable type 
charges. Well Reconnaissance, Inc. 

Circle number (6) on reply card 


Oil Well Pump 
Servicing Unit 

A compact, trailer-mounted hydraulic 
system has been devised by Harris Sisson 
Rental Tongs, Inc., to speed work in re- 
pairing oil well pumps. Engine and hy 
draulic pump are mounted on a 4-wheel 
trailer which can be towed behind a car 
or pick-up truck from job to job. The hy 
draulic system powers tongs used to pull 
the tubing and pump out of the well. The 
hydraulic pump is powered by a car- 
bureted engine. The firm has 2 of these 
mobile units in the Odessa, Texas. area 
and plans to add 2 more to its fleet. Harris 
Sisson Rental Tongs, Inc 


Circle number (7) on reply card 
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In the low cost medium speed field, Power Chief 
engines give you all the design, construction and 
fine quality that has made Nordberg engines famous throughout the . x FOR RIC 


world for over 50 years. Power Chief engines are so simple in design that a 


- 


they can be maintained, in the field, with only a few ordinary hand tools. 


Here are some of the features that make Power Chief engines your 
- - Typical rig-mounted 
Best Buy: Power Chief Diesel 


Removable wet cylinder liners « Valves in head ¢ Replaceable valve guides Generator Set for light- 
e Special alloy inserted exhaust seats ¢ Positive full pressure lubrication ing service. 
e Internal ventilation bars entry of dirt ¢ Crankcase and all other vital parts 
fully sealed ¢ Oil heat exchangers maintain proper internal temperatures at 
all loads ¢ Safety approved, enclosed heavy flywheel smooths out fluctuating 
loads « Fram oil filters « Vortox oil bath air cleaners « Wico & Bosch 
magnetos ¢ Twin Disc clutches « Murphy safety shut-down devices. (No 
extra added costs for these when you buy.) pete Pe eoden 
Power Chief Gas Engines in 1 and 2-cylinder models deliver up to 36 _ power Chief Oil Field 
hp maximum rating. Power Chief Diesel Generator Sets produce 6 to 30 _—_ Engines. 
kw for continuous service. All are available with special vibration-proof 
mounting. NORDBERG MFG. CO., Milwaukee, Wisconsin 





SEND FOR BULLETIN 


AVAILABLE AT YOUR 

LOCAL SUPPLY STORE 

— OR CONTACT THESE 
AUTHORIZED DISTRIBUTORS: 








DIESEL and GAS ENGINES 


FRED E. COOPER, INC., Tulsa, Oklahoma STEPHENS OIL FIELD REPAIR, Fairfield, Ilinois 
BRANCHES: Houston, Odessa, Olney MEAD ENGINE & WELDING WORKS, Sterling, Kansos 


SALES & SERVICE: Casper, Wyo.; Corpus Christ CORNELISON ENGINE MAINTENANCE CO., INC., 
Seminole, Oklahoma 


ROGERS DIESEL ENGINEERING CO., New Orleans, La 


Longview; Lafayette, La.; Wichita, Kansas 


IN-MAR CO., Wilmington, California 








New Equipment 


Slim-Hole Drift Indicator 


A new drift indicator, especially de- 
signed for use in slim hole drilling and 
workovers, has been announced by Gar- 
rett Oil Tools. Called the Sure-Shot Model 
A, the indicator is especially useful where 
small diameter drill pipe is employed. The 
tool measures only 1%-in. OD and can 
be run inside any 2-in. or larger drill pipe 
with a bore of 1% in. 

To make recordings, the indicator uses a 
plumb bob and an aluminum disk marked 
with circular grooves. The slope angle is 
recorded on the disk with an indentation 
made by the pointed end of the plumb 
bob. The tool may be “py as a go- 
devil or run on a sand line or small 
diameter wire line. Optional top _connec- 
tions permit recovery with a core-barrel 
overshot or any of the standard overshots 
used on small diameter measuring line. 
Garrett Oil Tools, Inc. 

Circle number (8) on reply card. 





Polyethylene Syphon 
Is Self-Priming 

An all-polyethylene syphon with a 
built-in “self-starter” is available from 
General Scientific Equipment Company. 
The syphon consists of a semi-rigid U- 
tube which has an open end and a flexible 
squeeze bulb attached to the other end. 
The squeeze bulb has a stopcock outlet. 
Squeezing the bulb primes the syphon by 
forcing air out of the open end into the 
liquid. When the bulb is released, the 
partial vacuum created sucks the liquid 
into the open end. 

The syphon comes in 2 sizes. Size | 
has a %-in. ID tube for use with large 





drums and carboys. Size 2 has a %-in. 
ID tube for use where a slower flow is 


suitable. General Scientific Equipment 
Company. 


Circle number (9) on reply card. 


Plunger Features 
Wobble Washers 


Spring-loaded wobble washers com- 
prise the key feature of a new oil and gas 
well plunger introduced by the Harold 
Brown Company. While wobble washers 
were employed on the predecessor model 
plunger, they were free-floating. The 


Entirely New! 


GAS-OIL RATIO KITS 


The Merla Gas-Oil Ratio (GOR) kits, compactly assembled 
in a sturdy metal case, contain all the equipment required 


to take gas-oil ratio tests. 


The equipment consists of a pressure recorder, com- 
plete with clock, recorder charts, ink, winding key, orifice 
capacity tables, 2’’ Merla Quick Change orifice well tester 
with seven orifice plates and 10’ of 4” hose with snap-on 
fittings. The kits are available with single or two-pen 
recorders in a variety of pressure ranges to cover all 


standard requirements. 


The sturdily constructed steel case protects the 


equipment during storage, transportation, and use. The 
presence of all required equipment is easily checked by 


visual inspection. 


Write for descriptive folder No. 558 





spring-actuated washers affect an even 
tighter seal with the tubing wall and re- 
move paraffin more efficiently. There are 
24 wobble washers in the plunger and they 
ride the tubing wall continuously, wiping 
fluid into the seal section of the plunger. 
This also prevents soft paraffin from hard- 
ening on the tubing wall. Harold Brown 
Company. 
Circle number (10) on reply card. 


Transistor-Powered 
Portable Megaphone 


A new transistor-powered Audio Hailer 
portable megaphone, which projects 
speech over half a mile, is announced by 
Audio Equipment Company, Inc. The 
unit is completely self-contained and op- 
erates on standard flashlight cells. Other 





features are anti-feedback construction, 
hermetically-sealed transformers, and 
controlled-reluctance microphone. The 
unit weighs only 5%4 Ib, with pistol-grip 
for 1-hand operation. Audio Equipment 
Company, Inc. 

Circle number (11) on reply card. ne 






SERIES 17-2 
(Two-Pen Kit) 


MERLA TOOL CORPORATION 223 urRUS ST. DALLAS, TEXAS, P.O. BOX 2576 


PHONE: Fleetwood 2-1754 @ Contact your nearest Merla Distributor or your favorite supply store. 
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Stringing conductors on towers carrying a live 330,000 volt circuit is 


a tough job. Hoosier Engineering Company of Columbus, Ohio, does it by 


threading conductors up to 1%” through a tension machine and pulling 


them over sheaves on the tower arms with 9000 foot lengths of Wickwire 


Wire Rope. On jobs like this, where men’s lives are at stake... 


nepe failure can be fatal 


LOOK FOR THE 
YELLOW TRIANGLE 


Whether you’re stringing power lines, pulling drill pipe, 
or handling other hazardous hoisting jobs—don’t bargain 
with safety. “Bargain” wire rope can cause more trouble 
and expense than you expect. Buy wire rope on the basis 
of quality . .. buy Wickwire Rope. 


For extra strength—buy Wickwire’s Double Gray 
IWRC extra improved plow steel wire rope 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND |RON CORPORATION 


THE COLORADO FUEL AND IRON CORPORATION—Albuquerque * Amarillo + Billings * Boise + Butte + Denver + EI Paso 
Farmington (N. M.) * Fort Worth + Houston * Kansas City * Lincoln * Odessa (Tex.) * Oklahomo City - Phoenix + Pueblo 
Salt Loke City + Tulsa * Wichita 
PACIFIC COAST DIVISION—Los Angeles * Ookland + Portland + Son Francisco * San Leandro * Seattle Spokane 
WICKWIRE SPENCER STEEL DIVISION—Boston + Buffalo « Chattanooga + Chicago * Detroit + Emlenton (Po.) * New Orleans 

New York * Philadelphia 5 
924 


THE PETROLEUM ENGINEER, August, 1958 coe ET Ee an B-117 


sec 











B-116 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


PI PETRELLI LINWENEER, AVY, § 7 





New Equipment 





Disposable Plastic Gloves 

New plastic gloves, rugged enough to 
be re-usable and inexpensive enough to 
be disposable, are announced by Plastic- 
smith, Inc. The gloves, available in large, 
medium, and small sizes, are packaged in 
rolls of 12 to 1000. Known as Handgards, 
the gloves are made of 1%4-mil polyethy- 
lene material, heat sealed by a machine 
which insures a waterproof product. The 





gloves are pre-talcumed for ease in slid- 
ing on and off. Industrial gloves of heav- 
ier weights, longer lengths, with per- 
forated backs for additional ventilation, 
or any special color or design can be pro- 
vided. Plasticsmith, Inc. 

Circle number (12) on reply card. 


Pilot Liner Mill 


A new liner mill has been announced by 
Kinzbach Tool Company. Interchangeable 
blades fit a wide range of bodies for use in 
different sizes of pipe. Blades may be 


easily replaced in the field. 

Incorporated in the blades are end ex- 
tensions for drilling packed accumulations 
in the pipe to be cut, guide surfaces for 
piloting within the pipe, a substantial 
length of cutting section faced with sint- 
ered tungsten carbide aggregate, and a 
protective bearing surface to prevent cut- 
ting section contact with the casing 
through which the tool is run. As the cut- 
ting section of the blades is expanded, the 
condition is signaled by restricted circu- 
lation resulting from the enlarged shoul- 
der on the body of the tool coming into 
contact with the end of the pipe being cut. 
Kinzbach Tool Company, Inc. 

Circle number (13) on reply card. 


Retrievable Cup-Type 
Bridge Plug 

An easily retrievable cup-type bridge 
plug, developed by Halliburton, elimi- 
nates the need for pump trucks during 
setting operations and is especially de- 
signed for high pressure holes. The new 
bridge plug may be run in alone on tubing 
when a temporary plug is needed for 
down-hole operations. One of it’s major 
functions, however, is for running with 
a suitable tool, such as the company’s re- 
trievable test-treat-squeeze packer, for iso- 
lation of zones to be tested, treated or 
squeezed. 

The plug’s operation is such that setting 
and retrieving is compatible with the op- 
eration of the RTTS packer. This combi- 
nation permits straddling desired zones, 
so that several may be isolated individ- 
ually for treating or testing, with only one 
trip in the hole. Halliburton Oil Well 
Cementing Company 

Circle number (14) on reply card. 










OPERATOR JUST CALLED...SAID 

SEECOMUL DID SUCH A GOOD JOB 
ON HIS LAST WELL HE WANTS TO 
USE IT IN THIS HOLE TOO! 








DRILLING 
COMPANY 
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Tool Spreads Flanged 
Pipe Connections 

A new tool for spreading flanged pipe 
connections is being manufactured by 
Wm. L. Riggs Company. The tool, named 
“Safety Boy,” features a circular cam 
wedge which, with the use of a ratchet 
handle, provides a lightweight tool for 
spreading flanges in a matter of seconds. 
The tool is anchored onto flanges by in- 
sertion of pins into flange bolt holes while 








one eras 





at the same time inserting tapered edge of 

circular cam wedge into small opening be- 

tween flanges. Wm. L. Riggs Company 
Circle number (15) on reply card. 












“SEECO-MUL 
BETTER” 
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New PGAC Catalog 


Perforating Guns Atlas Corporation 
has announced the completion of their 
new catalog. Services, instruments, and 
tools of the company are fully illustrated 
in the catalog which includes sections en- 
titled, “Strata-Test Formation Fluid 
Sampling Service,” “Induction-Electrical 
Logging.” “Nuclear Well Logging.” 
“Electrical Well Logging,” and “Perforat- 
ing Techniques and Applications.” The 
last section is of particular interest to op- 
erators who are confronted with the 
problem of choosing between bullets and 
jets for their perforating jobs. Some of 
the other perforating subjects discussed 
in that section are penetration problems, 
acidizing, economics, fracturing prob- 
lems, casing-size problems, well tempera- 
ture problems, combination bullet and 
jet perforating, and evaluation of per- 
forating equipment. Perforating Guns 
4tlas Corporation. 

Circle number (16) on reply card 


Rotary Equipment Catalog 

A new catalog, descriptive of its com- 
plete line of portable rotary drilling equip- 
ment, is announced by Davey Compres- 
sor Company. Features include over-all 
rig photographs, sectional views of indi- 


Literature 


vidual operating mechanisms and action 
pictures. Complete specifications are pre- 
sented on 6 standard rotary drills. These 
include an air-blast unit, a mud fluid rig, 
and 4 combination air compressor-mud 
pump machines. Five drills are truck- 
mounted and offer the option of power 
take-off or separate engine drive. One 
drill is designed for crawler tractor 
mounting. Davey Compressor Company. 
Circle number (17) on reply card. 


Oilfield Water 
Consulting Service 


Complete oilfield water consulting serv- 
ice available to the industry is described 
in a new bulletin that highlights services 
of Bradford Laboratories. The labora- 
tories maintain oilfield water conditions 
that assure maximum oil removal, and 
minimize gyp deposits, corrosion and or- 
ganic growths in both input and produc 
tion wells. A portion of the bulletin de- 
scribes services offered by Bradford field 
engineers. 

Six case histories of services are in- 
cluded in the bulletin, describing water- 
flood problems ranging from severe leak- 
age in water lines to plugged, corroded 
water systems. Bradford Laboratories 

Circle number (18) on reply card. 
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Service Stores in Venezuela 


Of particular interest to operators in 
Venezuela is a booklet prepared by The 
National Supply Company entitled “At 
Your Service in Venezuela.” The book 
let illustrates and describes the opera 
tions of the company's stores and shops 
located in that country. Also included is 
a partial listing of the thousands of items 
maintained in stock in the various stores 
located in Venezuela's producing fields 
The National Supply Company. 

Circle number (19) on reply card 


Fire Protection Booklet 


A complete manual of industrial fire 
protection has been published by Grin 
nel Company, Inc. The 42-page booklet, 
entitled “Special Hazard Fire Protection,” 
treats the subject of fire protection from 
a simple description of the fire burning 
process to descriptions of the most elab 
orate fire control systems. Many illustra 
tions accompany sections in the booklet 
dealing with water spray systems, foam 
systems, carbon dioxide systems, and dry 
chemical systems. Also included is a chart 
used in selecting the correct fire control 
system recommended for various types of 
fire hazards. Grinnel Company, In 


Circle number (20) on reply card 


use SeecoMul for Lecter drilling... 


better completions~ 


Next time you’re on a tough well, convert to a Seeco-Mul emulsion mud 
and watch your hole troubles disappear. Seeco-Mul makes faster drilling, 
reduces friction on the drill stem, provides a higher velocity of fluid on 
bottom, and allows pump pressures to be lowered and more evenly sustained. 
A Seeco-Mul mud also forms a tough, thin wall cake, it protects the pay 
zone from water, and reduces interfacial tension. Seeco-Mul is exceptionally 
stable at high temperatures, it is readily soluble in cold water, and it works 
well at high pressures. You will minimize hole enlargement, too, and your 
well will come in on production better, easier, and cleaner. 

Any qualified mud engineer can use Seeco-Mul without extra equipment 
or special instructions. Just add it to the system (usually 2 to 3 lbs./Bbl.) 
through the hopper or the mud hog suction over one or two circulations. 
Seeco-Mul is packaged in sturdy, moisture-proof 50-pound sacks that are 
easy to handle around the rig. 

Your local mud dealer will be glad to tell you about many other advan- 
tages of a Seeco-Mul emulsion mud, or write to us for illustrated literature 
and a lab sample. We’ll be glad to send you full particulars without obli- 
gation. Crossett Chemical Company Division of The Crossett Company, 
P. O. Box 271, Crossett, Arkansas. 


| gia biller hole with Seeco-Mut emullsifiov 
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After 3% years and 293,000 feet of hole 
Partners Al Wehmeyer and Joe Robinson, 
left and center, are more than pleased 
with the top performance and low main- 
tenance of their Wheland HP-14000A 
and HP-8000 standby (in background). 
At right, Cecil W. Hays, Wheland Rep- 
resentative. 


WHELAND 


DUPLEX SLUSH PUMPS 


(mays 4 4 Good lob/ 


.can always depend on our Wheland pumps 
fer a good job under all drilling conditions.” 
grill is —AMr. Joe Robinson 


OA pump 


“10 
293, 000 


HP-14000—7'2"" x 14°’, 350 HP Nominal Input 
at 60 RPM. Discharge Pressure with 72" liner 
ory truly yours 838 PSI; with 5%" liner, 1627 PSI. 
Oe frebmacr— 
JZ sox Rovineo™ HP-8000—7%4"" x 12°, 220 HP Nominal Input at 
70 RPM. Biggest little pump on the market! 


grilling 


DEPENDABLE SERVICE . . . LOWER MAINTENANCE 


Write today for detailed bulletins on the Complete Line of Wheland Slush Pumps 


WHELAND 


ROTARY DRILLING MACHINERY 


T H iz W H t L A N D C '@) M PA N y DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC 


Main Office: Wichita Falls, Texas * HOUSTON OJL FIELD MATERIAL 
COMPANY, INC.—Main Office: Houston, Texas * JONES AND 
CHATTANOOGA, TENNESSEE, U.S.A. LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 


Drawer 2481, Tulsa 2, Oklahoma. 
DRAW WORKS a SLUSH PUMPS a ROTARIES EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 


CROWN BLOCKS e TRAVELING BLOCKS e SWIVELS way, New York 7, New York—Broad Street House, London, E. C. 2, 
England. 








New Literature 
Prestressed Cylinder Piles 


A new 26-page catalog describing de- 
sign, construction and installation of pre- 
stressed concrete cylinder piles is avail- 
able from Raymond International Inc. 
The literature points out that more than 
300 structures have been built in recent 
years on Raymond prestressed cylinder 
piles. Among the more significant struc- 
tures illustrated are offshore drilling and 
production facilities in Lake Maracaibo 
and the Gulf of Mexico. Raymond Inter- 
national Inc. 


Circle number (21) on reply card. 


Circular Slide Rule 


General Industrial Company has intro- 
duced a handy circular slide rule for en- 
gineers and for other plant and office 
executives. Anyone who must perform 
simple calculations will find this pocket- 
size calculator useful in his work. 

Operation of the rule is simple and the 
results are accurate. To multiply, divide 








and find proportions is easy and fast with 
this convenient circular rule. Complete 
easy-to-follow instructions will be in- 
cluded with each slide rule. General In- 
dustrial Company. 


Circle number (22) on reply card. 


West Texas-New Mexico 
Log Catalog 


West Texas Electrical Log Service has 
published the 1958 edition, Volume No. 
3, of its log catalog. Logs released from 
January 28, 1957, through January 27, 
1958, are included in the listing, which 
covers electrical and radioactivity logs run 
in the West Texas, New Mexico and 
West-West Central Texas borderline 
counties. Logs are listed by county, di- 
vided between wildcat and field wells. 
West Texas Electrical Log Service. 

Circle number (23) on reply card. 


Expansion Joint Catalog 

Badger Manufacturing Company an- 
nounces a new 80-page catalog covering 
Badger S-R expansion joints. The publi- 
cation includes complete information for 
rating expansion joints subjected to axial 
or lateral movement, angular rotation or 
combinations of these movements, to- 
gether with formulae and tables for cal- 
culating the forces and/or bending move- 
ments developed in the connected piping 
or equipment. 

Also included are tables of dimensions 
and weights for expansion joints from 3 
in. to 72 in. in diam, as well as other en- 
gineering data required to select, order 
and install expansion joints. Badger Man- 
ufacturing Company. 

Circle number (24) on reply card. 
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ANNOUNCING 


For long uninterrupted runs 
in hard formations 


V-DOOR 
DIAMOND 
DRILL BITS 


PATENT APPLIED FOR 





Another dividend you receive from 
Hycalog’s continuing research program 


Already Breaking Records for making hole in the deep 


Bromide sands of Oklahoma, the V-Door bit incorporates 
a new concept in bit design . . . exclusive with HYCALOG. 


To prevent plugging of the center section . . . a com- 
mon problem with conventional diamond bits ...the new 
HyYCALoc bit actually cuts a small core. Then, by a combina- 
tion of hydraulics and bit design, the core is broken off in 
short segments and washed through the V-Door slot out of 
the hole. As a result of this design, far more hole per trip 
than ever before possible has been made in these extremely 
hard formations. 


Ask your HYCALOG representative for performance 
records of V-Door bits. 


Hycalog. inc. 


506 AERO ORIVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL OFF PRODUCING AREAS 


DIAMOND CORING + DIAMOND BITS + WELL LOGGING + CORE ANALYSIS 


FOR FURTHER INFORMATION ON R ] 21 
ADVERTISED PRODUCTS. SEE READER SERVICE CAR 





Deel) 


on CASING! 


WHY? Because field tests made on 
“average” oil field welding for 
mounting scratchers and centralizers 
have shown a great variation in 
weld quality, and damage from 
undercutting, hard spots, and elec- 
trolytic corrosion. Now there is no 
longer any need to depend entirely 
on welding for scratcher and cen- 
tralizer installations with possible 
damage to valuable equipment. You 
can completely eliminate welding 
on casing, and at the same time get 
an economical scratcher and cen- 
tralizer installation that will not 
interfere with normal casing run- 
ning practice 


BW 
AUTOMATIC 
STOP COLLARS 


Just Slide Them On and Drive Slips 
Flush with Casing 


Also use B and W Thread-Lock 
Cages and B and W Thread-Lock 
Cement to eliminate welding on bot- 
tom joints to prevent unscrewing as 
drilling continues. 


ANOTHER FIRST BY THE FIRST NAME 
IN PRIMARY CEMENTING TOOLS 


OTHER B and W PRODUCTS: 

Multi-Flex Scratchers * Nu-Coil Scratchers 
* Rotating Scratchers, Multi-Flex and Nu- 
Coil Types * Automatic Stop Collars °* 
Stabilizers * Rotator Collars °* Liner 
Centralizers * Latch-On Centralizers. 


Ee ant | ee 


Well Completion Specialists 
, we 


an 


FOR FURTHER INFORMATION ON 
VERTISED PRODUCTS 


10,680-Acre Waterflood 
Underway in Oklahoma 


rHE FIRST PHASE of the largest 
waterflood project in the Golden Trend 
oil area of southern Oklahoma has been 
launched by Sinclair Oil & Gas Com- 
pany, largest interest owner, who will 
operate the unit. 

The big secondary recovery project, 
known as the Southeast New Hope 
Gibson Sand unit, is located near the 
town of Lindsay. All or parts of 23 
sections in townships 4n-3w in Garvin 
County and parts of four sections in 
Sn-3w in McClain County are included 
in the 10,680-acre unit. 

The unit, approved by the Oklahoma 
Corporation Commission May 27, em 
braces a portion of the Golden Trend 
Gibson Sand pool. Adjoining the 
Southeast New Hope Gibson Sand unit 
to the south is the Southwest Antioch 
Gibson Sand unit, created by the Cor- 
poration Commission January 6, 1948, 
which through 
ments includes 9520 acres. 


subsequent enlarge- 
Sinclair owns approximately 30 per- 
Other 


major working interests are owned by 


cent interest in the new unit 


The Texas Company, 18 percent; 
Skelly Oil Company, 9; Phillips Pe- 
troleum Company, 6, Sunray Mid- 


Continent Oil Company, 5; Cities 


Service Oil Company, 5; Magnolia Pe- 
troleum Company, 4, and Vickers Pe- 
troleum Company, 3 percent 

The Southeast New Hope Gibson 
Sand unit is part of a stratigraphic trap 
on the southwest flank of the Pauls 
Valley uplift. The field was opened in 
the summer of 1947, with the discov- 
ery well in NW SE 4-4n-3w, Garvin 
County. By the end of 1952, the field 
had been extended to include 10,680 
productive acres, with 245 wells pro- 
ducing from the Gibson sand. 

Initially, the Southeast New Hope 
Gibson sand reservoir was estimated 
to have contained 75,000,000 bbl of 
oil in place. The field has produced ap- 
proximately 14,500,000 bbl of oil. Esti- 
mated additional recovery by water- 
flooding has been set between 8,000.- 
000 and 10,000,000 bbl. 

Current daily average production ts 
about 750 bbl, with approximately half 
of the original wells now being non- 


SEE READER SERVICE CAR 


productive, having reached their eco- 
nomic limit. 

The Gibson sand in the Southeast 
New Hope field is found at an average 
depth of 7000 ft, with an average thick- 
ness of 12% ft and range from 5 to 
50 ft. 

The initial stage, to be developed by 
80-acre 5-spot patterns, will consist of 
1680 acres. Twenty-one wells will be 
converted to water injection, with 
water to be obtained from Permian 
sands underlying the area. Approxi- 
mately 12,000 bbl of water per day 
will be injected during development of 
the initial phase. Oil will be produced 
from 20 wells. 

Complete development of the unit by 
waterflooding will take from four to six 
years, according to the operators’ 
committee. 

While not involved in the unit opera- 
tions, other sources of supply found 
productive within the unit area are 
Hart, Viola, Hunton, Bromide and Oil 
Creek formations 





SECONDARY RECOVERY 


Since 1922 


MEN 
qanote” “Neg, 
e s 


CABLE & STEPHENS 


hy, a> 
Chita raucs. 1 


RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimotes, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 
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me Pehed Refining 
‘Bingineer Petrochemical 
Gas Processing 


... here’s full potential for 
oil refineries, chemical and 
heavy industrial plants, 

because... 


FABRICATION ... of all types of equipment (Fractionating Columns, Gas 
Columns, Pressure Vessels, Plate and Heavy Steel Work, Special Machines, 
Autoclaves, Shells, Base Bridge Girders) ...is performed to order... 
to specification. 

MACHINING .. . fully equipped, flexible facilities for machining to close 
tolerances, regardless of product size or design. 

STAINLESS .. . separate, integrated shop for stainless fabrication protects 
against contamination by ordinary steel. 

DELIVERY ... by rail, truck or inland, coastal or overseas waterway. 
Through integrated, efficient operation, Sun Ship can reduce costs . . . increase 
your POTENTIAL. Call for an estimator or representative. 


SUN SHIP 


BUILDING & DRYDOCK CO 
CHESTER, PENNSYLVANIA 


ay 
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products 


Blaw-Knox, pioneer in the industry, sets the 


pace in designing and building plants for polymer and resinous compound 


production. 


Blaw-Knox has led for twenty-five years in plant development for 
products ranging from condensation polymers such as alkyds and poly- 
esters to addition polymers including synthetic rubber, polyvinyl 
chloride and polyvinyl acetate. Blaw-Knox construction parallels the 
mushrooming growth of the industry. 


Blaw-Knox unexcelled know-how will pay off on your next project. 
A complete service is available—from preliminary planning to initial 
operation. For details contact Blaw-Knox Company, Chemical Plants 
Division with headquarters in Pittsburgh. Branch 
offices in New York, Chicago, Haddon Heights, N. J., 
Birmingham, Washington, D. C., San Francisco. 


for plants of distinction... 





dew Projects Engineer 


---in Petrochemicals 


Facilities to complete a glycerine production program are 
slated for Shell Chemical’s Norco, Louisiana, plant. To 
cost $10-million plus, one unit will make acrolein, another 
will convert acrolein and hydrogen peroxide to glycerine. 
H,O, will come from a unit completed earlier this year. 
Company is now marketing H,O,, plans to make large 
quantities of acrolein ...a chemical not presently made in 
large volume. Late 1959 completion is scheduled. 


Tentative plans for a 73,000 ton per year urea plant, at Mar- 
cus Hook, Pennsylvania, have been announced by Sun Oil 
Company and Olin Mathieson Chemical Corporation. Com- 
panies have exchanged letters of intent to form a joint op- 
erating company, with further details not yet finalized. Sun’s 
large Marcus Hook refinery includes a 300 ton per day am- 
monia plant, which would be the raw material source for 
urea manufacture. 


Increase in conversion of raw petroleum into pure carbon 
for electrodes by 720 tons a day has been announced by The 
General Carbon and Chemical Company. Feature of the cal- 
cining plant is a combustion system that is automatically 
controlled to maintain a predetermined hot zone tempera- 
ture through use of an electronic eye that senses slight tem- 
perature changes. 


Synthetic rubber production facilities are being expanded by 
Goodrich-Gulf Chemicals, Inc. at their Institute, West Vir- 
ginia, plant. Million dollar expansion will increase plant's 
production of crumb rubber, mastics and adhesives. An ex- 
truder dryer for production of high quality extrusion-dried, 
electrical-grade rubbers and other special polymers will also 
be installed. Construction started in June, will be com- 
pleted in September. 


Work on new hydrogen plant for Kali-Chemie A.G., Hann- 
over, Germany, has begun. Unit is based upon liquid hy- 
drocarbon feedstock and comprises a tubular cracking furn- 
ace followed by carbon monoxide conversion, carbon 
dioxide removal and a methanation stage. 


...in Gas Processing 


Saskatchewan’s second natural gasoline plant will be built 
in the southeastern region of the Canadian province for 
Steelman Gas Ltd. Larger than the other plant, initial ca- 
pacity will be 25 MMcf per day with provision being made 
for later expansion to 45 MMcf daily. Cost of the plant, its 
gathering system and a pipeline to Regina will be $16- 
million. 


Construction is underway for Pan American’s new gas pro- 
cessing plant, north of Monahans, about 35 miles west of 
Odessa, Texas. A 1320 hp compressor will power the com- 
pression-refrigeration type plant. Initial capacity will be 4 
MMcf daily, ultimate feed rate 12 MMcf per day. Comple- 
tion is planned for November. 


4 35 MMcf per day natural gasoline plant is abuilding for 
Anchor Gasoline Corporation at a site eight miles west of 
Mission, Texas. November completion is planned for the 
plant, which is to be designed for future expansion to 45 
MMef daily. 
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Lube oil manufacturing facilities will be expanded at Shel! 
Oil’s Wood River, Illinois, refinery. This and certain im- 
provements will increase high VI oil output up from 2000 
to 4000 bbl per day. Two new process units will be built and 
present dewaxing and deasphalting units will be expanded. 
Completion is programmed for mid-1959. 


A new crude distillation unit will increase capacity from 
44,000 bbl per day up to 62,000 bbl per day at British Petro- 
leum’s Grangemouth (Scotland) refinery. Unit is part of 
BP’s $17-million expansion of the refinery, will be completed 
late this year. 


Skelly Oil's El Dorado, Kansas, refinery will be modernized 
and capacity boosted to 50,000 bb! daily—a 25 to 35 percent 
increase. New units include HF Alkylation, a 12,000 bbl per 
day vacuum distillation unit to make asphalt and coker feed- 
stock, and a 500 ton per day delayed coking unit. 


A distillate hydrodesulfurizer is to be built at Shell Oil Com- 
pany of Canada’s North Burnaby, British Columbia, re- 
finery. The trickle-type unit will cost $2-million, is sched- 
uled for February 1959 completion. 


More than $3-million is being spent by Imperial Oil, Ltd. 
for a Powerformer at its Regina, Saskatchewan, refinery 
Construction contract has just been awarded, with comple- 
tion planned for near the end of this year. Company will 
also spend about $3-million during the next four years to 
modernize and enlarge its Lakehead District headquarters 


Standard of Indiana is adding a 1630 bbi per day hydro- 
fluoric acid alkylation unit to its Mandan, North Dakota, re- 
finery. The Phillips’-licensed unit will be ready for operation 
this fall. 


Alkylation unit nears completion ot British American Oj! Com 
pany's new Vancouver, B. C., refinery. Tower at right is part of gas 
recovery section for the catalytic cracker. The 20,000 bbi per day 
completely integrated refinery will be completed early this fall 
within a year of initial foundation formation. Canadian Kellogg, con 
structors for the refinery, recently won an award for 16,573 man-days 
of accident-free time. Process units at the refinery include crude 
topping, vacuum distillation, catalytic cracking, catalytic reforming 
hydrodesulfurization and alkylation. Crude will come from Alberta vie 
the Trans-Mountain pipeline. 
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Ethyl creates new tools for research 


Instruments of variety and sophistication are developed 
in a continuing effort to learn more about combustion 


THYL SCIENTISTS must be able to “‘see” what is hap- 
E pening inside an engine in successive millionths 
of a second to study such momentary phenomena as 
knock, wild ping and rumble. 

Standard devices for measuring combustion phe- 


nomena frequently are not fast enough. Ethyl’s prog- 


THIS INGENIOUS DEVICE —a surface-ignition analyzer — 
looks at eight ranges of crankshaft rotation in five-degree 
increments and counts the number of surface-ignitions that 
occur in each range. 


Using it, Ethyl research engineers proved that fuels of 


FOR FURTHER 
ADVERTISED PRODUCTS 


NFORMATION ON 
SEE READER SERV 
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ress in combustion studies sometimes seems to have 
outrun the capacities of commercial instrumentation 
that is available today. 

Therefore, in Ethyl’s Detroit Research Laboratories, 
existing instruments are often modified for special re- 
quirements and new ones are created when needed. 


different composition tend to surface-ignite at different 
times in the engine cycle. 

This technique also enabled better, quicker evaluation 
of the effect of gasoline additives such as phosphorus in 


reducing surface-ignition. 
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EACH CYLINDER in a multi-cylinder engine must reveal its 
own story during operation if surface-ignition problems 
are to be diagnosed correctly. 

Several years ago, the device on the left was developed by 
Ethyl! instrument engineers to count the number of surface- 
ignitions that occur in each cylinder. 

Now, a new improved model, seen at right, provides 
digital counter readings for each surface-ignition event. The 
modified ignition distributor triggers the counters to oper- 
ate at the proper time in the engine cycle, 


THE BALANCED PRESSURE PICK-UP is a big step ahead in 
measuring combustion pressures accurately. But it does re- 
quire another mounting hole in each combustion chamber. 

An Ethyl engineer is designing this pick-up into a spark 
plug. The combined pick-up and spark plug can then readily 
be installed in the spark plug mounting hole. 


How Ethyl Research is helping you 


ETHYL RESEARCH ENGINEERS in basic combustion wanted 
to observe four éngine variables at the same time, using 
a single electron gun oscilloscope. 

Since such an instrument was not available, Ethyl! instru- 
ment engineers proceeded to modify a well-designed com- 
mercial model for this special purpose. 

The resulting instrument, using high-speed (microsecond) 
electronic switches, permits continuous viewing of four 
separate engine events; in this case, two pressure signals 
and two timing signals. 


ALL ETHYL CORPORATION RESEARCH findings depend upon 
accurate and reliable instruments, ranging from the simple 
glass-stem thermometer to the complex scintillation counter 
pictured in the photograph above. 

A well-planned servicing and calibration schedule keeps 
hundreds of sensitive instruments “‘on the beam.” 


ETHYL CORPORATION 


New York 17, N.Y. 


By keeping alert to new instrument possibilities and techniques, Ethyl! 


Research people are able to increase their own effectiveness and help 


expand the Oil Industry’s know ledge of fuels, engines and combustion. 


Ethyl Research Representatives are available at all times to give 


vour people the benefit of our specialized knowledge in measuring 
combustion phenomena and other phases of fuel-engine research. 
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RESEARCH LABORATORIES 
1600 W. Eight Mile Rood, Ferndale 20, Mich. 
2600 Cajon Road, San Bernardino, Calif 
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Installed for the first time on a catalytic cracker... 


This all-electronic control panel is nerve center for Regent Refining's new catalytic cracking, gas 
recovery, fractionation and polymerization units. Hydraulic control valve operators are used throughout. 


ELECTRO-HYDRAULIC CONTROL ... 


.. » HOW WELL DOES IT WORK? 


Clifford D. Gingrich 


Regent Refining (Canada) Limited 
Port Credit, Ontario, Canada 


FIRST APPLICATION of all-electronic instrumenta- 
tion to a fluid catalytic cracking unit was made at 25,- 
000 bbi per day Port Credit, Ontario, refinery of Re- 
gent Refining (Canada) Limited. Onstream since late 
last year, operating experience at the new 7000 bbl 
per day cracking unit and its auxiliary processing sec- 
tions have caused us to feel that electronic instrumen- 
tation has many advantages. Greatest reservation — 
hoped to be overcome by installation of our own 
motor-generator unit — is that a reliable source of 
electric power be available at all times. 


Here’s a full report on how we decided upon all- 
electronic instrumentation, how it works, how it was 
applied to the new fluid catalytic cracking unit, operat- 
ing experience gained thus far, and how cost of instal- 
lation and operation compares with other systems. 
Also, operation of an electro-hydraulic control loop 
is described. 

Testing ground for electronic instrumentation was a 
new crude distillation unit, completed in 1955. Pneu- 
matic control valves only were available at that time; 
electro-pneumatic units were therefore mounted at 
each valve to convert electrical output of the con- 
trollers to a pneumatic signal to drive the valve 
motors. 

Adapted from a paper “Electronic Instrumentation at Regent 
Refining (Canada) Limited's Port Credit Works,’ presented by 


Mr. Gingrich at Mid-Continent Regional Meeting of Western 
Petroleum Refiners Association, Wichita, Kansas, June 26, 1958. 
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Little or no difficulty was experienced during crude 
unit startup. Further, experience from then on in- 
dicated that electronic controls could do an outstand- 
ing job reliably — with only simple maintenance. 

One of the few bugs that materialized occurred dur- 
ing a cold snap in fall 1955, before the unit was 
completely winterized. Fluid in the differential pres- 
sure transmitters became very viscous, and the opera- 
tors put steam hoses on them. Three transmitters 
failed when the bodies filled with water. These have 
since been replaced with hermetically sealed units 
which can operate completely filled with water. 

An electro-hydraulic operator was installed on the 
main tower top reflux temperature controller of the 
crude unit in 1956. Operation was so good that it was 
decided to couple electronic instrumentation to these 
electro-hydraulic operators and build them into design 
of the new 7000 bbl per day fluid catalytic cracking 
unit. 

Electronic Restart and Shutdown — 

in a Hurry! 

Automatic motor restarting made possible. Practi- 
cally all drivers for the FCCU and its auxiliary facili- 
ties are electrically powered (see Design and Opera- 
tion). Power is supplied to the refinery through two 
22,500-v feeders .. . one operating, one standby. Au- 
tomatic transfer switchgear is provided to protect for 
normal feeder outage. 

Since electronic instrumentation at the FCCU has 
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high rate of response, an automatic sequential restart- 
ing scheme that enables transfer of main power feed- 
ers was made feasible. Result is that entire refinery 
load is not transferred at one time and no interruption 
to continuity of FCCU operation is caused. 
How the restart system works. After a momentary 
power outage such as would result from feeder trans- 
fer, process pump drivers remain connected to the line 
through time delay-relays on starter under-voltage 
dropouts 

The main air blower and gas compressor motors 
are, however, disconnected from the line on in- 
stantaneous under-voltage, for a period sufficient to 
allow the process pumps to re-accelerate and resume 
drawing normal current. The gas compressors, which 
are automatically unloaded by sequential valve lifters 
with failure of motor drivers, then automatically re- 
start, accelerate to normal operating speed, and are 
reloaded. When this sequence is completed, the air 
blower... which has been unloaded by automatic 
closure of inlet guide vanes. . . restarts automatically, 
accelerates and is reloaded. 
Air blower control. Closure of the air blower inlet 
guide vanes is effected by interruption of the signal 
output from an electronic flow controller. In this case 
the operator, which directs flow of oil to the power 
cylinder of the inlet guide vanes, assumes its emer 
gency position. When the signal output is thus inter 
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rupted, it is transferred to a dummy load resistor so 
that the control remains in balance throughout the 
time the signal is disconnected from the receiving ele 
ment. When reconnected, there is a minimum of hunt- 
ing in the control before normal flow is restored, Ex 
perience with this system has shown that within two 
seconds of transferring the controller output to the 
inlet guide vanes operator, flow of air to the regenera 
tor is completely stabilized 


Slide Valve Control 

The regenerated catalyst slide valve is positioned 
by the reactor temperature controller and the spent 
catalyst slide valve position is controlled by reactor 
bed level. Both slide valves are equipped with overrid- 
ing differential pressure controllers. These differential 
pressure controllers are set so that if the temperature 
control or reactor bed level control were to require the 
valve to open sufficiently so that differential pressure 
would be lost or, if the differential pressure for any 
reason drops below a minimum set by the operator, 
the overriding control will take over the valve and hold 
it’s position such that a differential pressure of, say, 2 
psi will be held across the valve, regardless of reactor 
temperature control or reactor bed level controller 
requirement, 
Mechanics of the system. Slide valve positioners are 
arranged so that at a signal of 4 ma the slide valves 
will be closed and at 8 ma wide open, An override 
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adapter is provided on the output line to the slide valve 
positioner. It selects the lowest output of the two con- 
trollers, that is, the reactor temperature controller or 
the pressure differential controller. As long as the dif- 
ferential is above 2 psi, output of the differential pres- 
sure controller will be 8 ma and the selector will direct 
output of the temperature controller to the slide valve. 
If differential pressure falls to 2 psi, output from this 
control will fall to below that of the reactor tempera- 
ture control and the slide valve will be positioned by 
this instrument. 

System has proved reliable. A transition from tem- 
perature or level control to differential pressure con- 
trol is much smoother than standard operation where 
the operator would be required to swing his instru- 
ment from the automatic position to control the valve 
manually. He would invariably overshoot the valve 
position required to maintain differential and cause 
the unit to go into an unnecessary perhaps severe 
upset. 

An automatic shutdown and steam-out system, ac- 
tuated by failure of the main air blower, is also pro- 
vided. This has been effected by use of signal opening 
relays on outputs of key controllers. When the main 
air blower fails, a signal opening relay opens the cir- 
cuit on output of the fresh feed controller and shuts 
off feed to the unit. At the same time relays cut off 
recycle to the reactor, open dispersion steam to the re- 
actor riser, shut off torch oil to the regenerator, close 
the two slide valves, open the stack slide valves and re- 
lease reactor pressure to the flare. 


High Sensitivity and Response Observed 

Electronic controls are inherently possessed of 
much higher sensitivity in all components than pneu- 
matic instruments. There is little if any mechanism in 
electronic control, since any mechanism involves some 
finite friction and consequent dead spot, it follows that 
electronic control should basically out-perform pneu- 
matic control equipment. 

In straightforward terms, the sooner an upset is de- 
tected and action is taken to bring the condition back 
to normal, the smaller the off-normal valve will be and 
the shorter its duration will be. 

This has been reflected at Port Credit by extremely 
stable operation in all variables: That is, although the 
recording elements are set for high rates of response 


Back of the control panel. Simplicity and interchangeability 
of connections and components is one of the key features. 
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to process changes, reactor temperature, slide valve 
differential and flows throughout the unit exhibit a 
remarkable straight line characteristic. 


Fast Reaction to Temperature Changes 

Temperature control is extremely important to 
quality and economy in all refinery cracking and dis- 
tillation operations — particularly for fluid catalytic 
cracking. 

To achieve very close control in spite of process 

lags, temperature controls are generally provided with 
an extra degree of intelligence. Control for other vari- 
ables is a proportional action whereby the controller 
signals the valve in proportion to actual amount of 
error from desired set point and a reset action by 
which it signals the valve in proportion to the length 
of time there has been an error from the set point 
Temperature controls employ rate action as well... 
the controller signals the valve in accordance with 
rate at which the variable is changing from the set 
point. 
In all standard temperature control equipment em- 
ployed before the advent of fully electronic units, a 
balancing mechanism actuated the recorder in the air 
control system. Consequently, the temperature change 
was not actually transmitted immediately to the con- 
troller mechanism. Instead, it had to reach a definite 
magnitude to overcome friction of the instrument. As 
soon as this dead spot was overcome, a sudden tem- 
perature change was transmitted to the controller. The 
controller was therefore receiving incorrect informa- 
tion on the rate of change of the temperature . . . since 
this information was presented in the form of a very 
rapid temperature change, the controller would tend 
to over-correct in its action on the valve. As a result, 
rate action could never be used as intended to achieve 
close temperature control 

In electronic instrumentation the most minute 
changes of temperature are transmitted immediately 
to the controller and through the control networks to 
the valves. Signal to the valve is therefore based on a 
true rate of change of temperature. 

This fact has definitely been reflected in operation 
of the Regent FCCU by the reactor temperature con- 
troller. It maintains set temperatures within very nar- 
row limits and will vary catalyst circulation rates very 
rapidly and surely without upset of slide valve dif- 
ferentials. 


Getting Ahead of Upsets 

Upsets corrected before detection! As an example, 
recycle to the FCCU reactor, which makes up about 
30 percent of total charge, has been lost several times 
through loss of pump suction, high exhaust steam 
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pressure, etc. On these occasions, adjustment of cata- 
lyst flow down the regenerated catalyst standpipe was 
so fast and smooth that the operator did not detect 
loss of this large variable in heat balance either through 
change in reactor temperature or change in regen- 
erated catalyst slide valve differential pressure! Fur- 
thermore, the spent catalyst slide valve which controls 
the reactor bed level found its new position so quickly 
that no change could be noted on the reactor bed level 
or spent catalyst slide valve differential. 

In all cases the difficulty was recognized only after 

seeing that the recycle flow recorder had fallen to zero 
or that the regenerator was out of heat balance. 
Very high speed of response is another unique fea- 
ture of electronic controls. In a very large percentage 
of refinery applications, advantages of transmission 
speed are not apparent, but it does offer a tremendous 
improvement in control applications involving runs 
of 500 ft or more. 

In addition to reducing time in which the instru- 
ment can take corrective measure, fast response has 
definitely given the operators at Regent a big head 
start in many upsets. For instance, on loss of the main 
fractionator reflux pump, the signal is immediately 
transmitted to the control house and the operator 
can take immediate steps to start the spare pump. 

No longer do you hear the cry “Put her on manual 
and catch her!” The instrument is left on automatic, 
the pump swung onto the line and ...in a matter of 
seconds...the top temperature and flow have 
stabilized. 

To demonstrate to operators that electronic con- 
trol could always out-perform manual operations, the 
main air blower... a 4500 hp unit controlled by inlet 
guide vane position... was operated on manual to 
hold a chart reading of 2 units of air flow. Set point 
of the instrument was put at a chart reading of 7 and 
the instrument flipped to automatic position. In less 
than one second flow had stabilized at 7 on the chart 
A challenge to duplicate this “on manual” found no 
takers! 


Failure? Swipe Someone Else’s Component 
Electronic instrumentation lends itself to a rapid 
checking by plug-in meters and substitution of plug-in 
components. In this manner the equipment is very 
easy to calibrate and provides much greater in-service 
accuracy. This plug-in feature has also been used at 
Port Credit when a vital instrument, such as the reac- 
tor temperature recorder, failed. A non-essential flow 
recorder from the poly unit board was pulled out and 
plugged in by the operator who once again had his 
vital record without having to look and wait for an in- 
strument mechanic, even for precious minutes. 


Lower Costs Claimed 

Cost of electronic controls approximately equals 
that of pneumatic equipment. That is, cost of all com- 
ponents in the electronic control loop approximately 
equals the cost of all pneumatic loop components. 
There may be some variation up or down in favor of 
either system depending upon the particular vari- 
able involved. For example, electronic control equip- 
ment is much lower in price for temperature control 
if instrumentation is to be mounted on console or 
graphic type panels. In fact, on any measurement 
which must be made initially by electrical means, use 
of electronic control equipment for the balance of the 
components results in a system which is usually more 
economical. 

In general, flow control is about equal in cost, 
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Design feed rate is 7000 bbi per day for the new UOP 
FCCU; design conversion level is 70 percent. Note electro 
hydraulic valve actuators in foreground 


whereas pressure control favors the pneumatic system 
somewhat. 

Installation cost. It is felt that electronic control 
can be installed more economically. This is particu- 
larly true where Division II electrical codes can be 
followed, as was the case at Regent. Electrical wire 
is far less cumbersome than pneumatic tubing since 
all transmitter and controller signal leads for elec- 
tronic equipment may be 22 
diameter conduit will carry 50 leads. 

No accurate figures are available to me, but it has 
been stated that a well planned electrical panel board 
can represent a saving of 10 percent in fabrication 


gage wire; a one-inch 


cost. 

Maintenance-wise, we have an investment of $135,000 
in instruments, To February | of this year, we had 
spent only $550 on replacement parts. The photo of 
the back of the Regent panel illustrates the simplicity 
and interchangeability of connections and com 
ponents. 


Problem: Power Fluctuations 

Some difficulty was encountered early in operation 
of the unit when the power company adjusted to load 
by switching capacitors in and out of the line. At these 
times, power surges probably in the form of fre 
quency fluctuations came through to the capaci 
tor bank of the constant voltage transformer which 
supplies control panel power. 

These fluctuations resulted in momentary collapse 
of power to the instruments and caused considerable 
upset to the unit. At voltage collapse, all valves as 
sume their emergency position, i.e., the slide valves 
close, stack valve opens, blower inlet guide vanes 
close, feed cuts out, etc. 

This is probably one of the disadvantages of the high 
speed of response of the all-electronic control system. 
Although these voltage fluctuations were at worst of 
about 5 second duration, all valves had reached their 
final positions, and the unit had in effect shut down. 
When power was restored, the instruments in all 
cases recovered the unit within a few minutes, except 
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in one instance where the blower inlet guide vanes me- 
chanically stuck at a position of about 20 percent open 
and the unit went into a severe upset. 

Analysis of this upset later revealed that at all times 
the instruments functioned very well and accurately 
reported conditions throughout. 


Solution: Own Power Supply 

As a result of these upsets it is proposed to install a 
motor-driven generator set coupled to a gasoline- 
driven engine. The board will normally be supplied 
with power from this M-G set. On power failure to 
the motor, the gasoline engine clutch will engage, the 
engine will be cranked by a fly wheel and the con- 
trols will receive essentially constant voltage. In our 
proposal, purchased power will spare the M-G set 





through automatic transfer switches in case of failure 
of the unit. 

Voltage drop of only 3 to 4 percent and frequency 
drop of about 1 cycle in switching from motor to 
gasoline-engine drive was demonstrated in experi 
ments with one of these units. 


Conclusion 

On the basis of experience gained at Regent Refin 
ing it is felt that electronic instrumentation is generally 
superior in performance, provided a reliable source 
of electrical power is available at all times 

We believe that the installation of the motor-gen- 
erator power supply unit will provide this reliability, 
eliminating the greatest deterrent to choice of full 
electronic instrumentation on future units 


How the Electronic Control Loop Works 


Diagram here | 
shows how the elec- 23 CONSTANT VOLT 
tronic control loop 218 
works. Referring to 
the flow control 
diagram, 110-v, 60- ; 
cycle power is fed 
to a constant voltage 3| 
transformer. This ¢ 
unit holds output ~ 
within one percent g 
of its setpoint... 3| 


about 100 v. i. —— . LOWER SUPPLY 


The differential 
transmitter receives 
power from this 
source, fed via the 
mounting frames of 

















DIFFER TRANSMITTER 











the controllers.  — 





Flow —e> 








Movement of an iron 
core inside a differ- 
ential transformer by 
deflection of the y 0 Sak translates the differential 
pressure across the diaphragm into an output signal 
ranging 0 to 0.5-v a-c. 

Recorder. This a-c signal is fed back to the mounting 
frame of the controller on to a rotary solenoid on the 
pen arm of the recorder to give flow as a percentage of 
the transmitter’s differential range. 

Set point. Power from the mounting frame of the con- 
troller is also fed to the set point unit. It is physically 
located in the recorder to facilitate adjustment from 
the panel face. This set point unit is another differen- 
tial transformer with an iron core mechanically posi- 
tioned to produce a reference voltage corresponding to 
the desired reading or differential pressure across the 
transmitter diaphragm. 
Controller. This reference voltage is then fed back into 
the controller (along line not in sketch), along with 
the differential pressure transmitter output. These two 
signals then go through error detecting and amplifica- 
tion sections, then through a rectification section. Er- 
ror is modified through the proportional, reset and 
rate networks, comes out of the controller as a 0-8 ma 
d-c signal. 

Valve positioner, The d-c signal is fed to the manual- 
automatic station and on to the control valve posi- 
tioner when on automatic position. On manual, this 
signal is interrupted on a manually adjustable 0-8 ma 
signal sent to the valve. Check positions on the auto- 
manual station allow completely “bumpless” transfer 
between the two positions. 


Flow control system in an electrohydraulic set-up. 


Valve actuator. The cutaway drawing of an electro- 
hydraulic valve actuator presented here shows how it 
works. An electro-hydraulic valve positioner is shown 
in the photo of the Port Credit FCCU. 

A third-horsepower electric motor drives a gear- 
type hydraulic oil pump. The pump takes suction from 
the valve’s oil reservoir, delivers it at 200 psi to a 
pivoted jet tube. Depending on its deflection, this jet 
tube delivers oil to either of two receiving orifices 
that in turn feed one side or the other of the power 
piston coupled to the valve stem. 

Jet tube definition is controlled by the 0-8 ma con- 
troller or manual output fed to a coil mounted on the 
jet pipe in the field of a permanent magnet. A feed- 
back spring from the power cylinder holds the jet 
tube in position when spring tension due to valve posi- 
tion equals the force developed electrically. 

If power to the oil pump motor fails... or any type 
failure occurs in the hydraulic system ...the valve 
holds in its last position of control. This locking device 
is a double-ported, spring-loaded valve in the lines to 
the power cylinder. Normally held open by pump dis- 
charge, it closes on loss of pressure. 

Pressure transmitters are similar to the differential 
pressure unit in that they use a diaphragm that actu- 
ates a differential transmitter. 

Liquid level transmitters are either differential pres- 
sure measuring type or the displacer float type. For 
the float type, torque tube output of the displacer actu- 
ates the differential transformer. ze 














Fan law, rated speed testing can give misleading results. So... 


... Use these Equations when Testing Centrifugal Compressors 


F. C. Koenig 
Delaval Steam Turbine Company 
Trenton, New Jersey 


WITH THE ADVENT of centrifugal aircraft super- 
chargers and turbojet engines, it became apparent that fan 
law, rated speed testing for compressors was quite inade- 
quate, and could, in fact, give very misleading results. 
Analyses showed that the Mach numbers within the com- 
pressor, the density ratio through the compressor, and — 
to a lesser degree — the Reynolds numbers in the compres- 
sor passages had to correspond to those for which it was 
designed. These same principles apply to gas compressor 
testing, with the additional complication that a much wider 
variation of gas properties must be considered. 


Operating Variables 

In successive stages of a multi-stage compressor, clear- 
ances, passages and blades become smaller, of course. Each 
wheel and each stationary passage is designed for a definite 
flow rate and velocity or Mach number. As the fluid is com- 
pressed and heat is added through the machine, the density 
and the sonic velocity increase. Illustrated in Fig. 1 is the 
change in these conditions through such a compressor. 

As compressor speed varies, the fluid conditions through 
the machine change considerably. In Fig. 2, density and in- 
let volume curves are plotted for several speeds to show the 
marked change in density ratio and ratio of inlet to dis- 
charge volume flow at different speeds. 

The blading and passages of the compressor are designed 
for a definite speed, usually at rated or 100 percent speed. 
At lower speeds there is less compression and the later stages 
are choked, as shown by the volume ratios in Fig. 2. Testing 
at lower speeds and “correcting” results up to design speed 
will give erroneous results because of this choking. 


Errors In Fan Law Relationships 

The fan laws assume that fluid handled is incompressible 
and that: 

1. Flow varies directly with speed. 

2. Head varies directly with the square of speed. 

These relations do not account for changes of density and 
volume ratio and choking or mismatching which must re- 
sult at off-design speeds. 

A comparison between actual test curves and corrected 
curves obtained by the fan laws is shown in Fig. 3a. Full 
speed data have been corrected to lower speeds, with results 
very much at variance with actual test data. Similarly, er- 
roneous results would be obtained by correcting low speed 
test data to higher speeds as shown in Fig. 3b. 


Density Ratio Functions 

When air or substitute gases are used to test a gas com- 
pressor, it is often necessary to test at speeds other than de- 
sign to obtain design density ratio through the compressor. 

Shown in Fig. 4 is density ratio variation through typical 
compressors. It varies from only 1.08 in a hydrogen com- 
pressor to 7.07 in a propane compressor. To test any of 
these gas compressors on a different gas, an “Equivalent 
Speed” would be selected so that density ratio on test would 
be the same as density ratio with design gas. 


Mach Numbers Must Agree With Design 


Second important consideration in compressor testing is 
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that Mach numbers in the blading and flow passages must 
agree with design values. Fig. 5 shows the variation of per 
formance of a single stage compressor with Mach number 
at the wheel blading inlet. Efficiency, pressure coefficient, 
and particularly surge range of the compressor stage change 
markedly at the higher Mach numbers. 

Where a substitute gas is used for test, equivalent speed 
must be selected so that the Mach numbers are identical to 
actual design. This is most important in testing compressors 
for heavy gases. For light gases, mechanical considerations 
usually limit blade speeds to a small fraction of sonic veloc- 
ity and Mach numbers fall to the left end of the curves 
on Fig. 5. 


Selecting Equivalent Speed 

Selection of equivalent test speed for substitute gas is 
thus governed by both Mach number and density ratio 
considerations. 


TEMPERATURE 
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FIG. |. These curves show how fluid conditions change in each stage 
of a typical compressor. 
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Equivalent test speed for a substitute gas at which the 
design Mach numbers are obtained is determined from the 
ratio of sonic velocity (see Fig. 7) in the substitute gas to 
that in design gas. It is usually sufficient to compute this 
ratio only at inlet conditions. The relation is: 


\ (kgZRT, ), 


Rie meet (1) 
V (kgZRT, )4 


Neg = Ny 


equivalent test speed 
= design speed 
ratio of specific heats 
acceleration due to gravity 
supercompressibility factor 

1544 
mol wet 
inlet temperature, deg R 
substitute gas 

Sub d = design gas 

Equivalent test speed for a substitute gas at which the 
design density ratio is obtained is determined from poly- 
tropic compression relationships. Computations are made 
with temperatures and pressures at the compressor inlet 
and discharge. The relations are: 


gas constant = 


1 1 
(r,)®* () = () = (f4)™ 
Yi7s Yi7ad 
Ne 
r, = (t4)™ 
n a-3 
(ZR, T,(r ® —1)), 
N.y = Ny ed i (2) 
n n-1l 
IZR 7 T, tr n Ida 
Where: 
y, = inlet density 
y, = discharge density 
r = compressor pressure ratio 
n = polytropic compression exponent 


(other symbols same as for Equation 1) 


For perfect dynamic similarity, both Mach number and 
density ratio with the substitute gas must exactly equal de- 
sign values. Equivalent speeds calculated by Equations | 
and 2 must, therefore, be identical. In practice this is seldom 
possible and differences of a few percent between the two 
computed equivalent speeds are accepted. Referring to Fig. 
2, 3, and 5, deviation of three or four percent from rated 
speed with usually have only a small effect on measured 
performance. 

Table 1 lists a number of typical gas compressors with 
their design conditions and a possible substitute gas for 
testing. In these samples, the equivalent test speed has been 


Table 1. Typical Test Conditions for Centrifugal Gas Compressors. 


Compressor No l 2 3 
Design gas H, & HC mix. Coke oven gas Natural gas 
Molecular weight 8.51 11.58 17.37 
Cp/Cy 1 300 1 395 1.300 
Inlet temperature, F 150 95 60 
Pressure ratio 1.433 2.018 2.625 
Density ratio 1.278 1.574 1.970 
Substitute gas Air Air Air 
Molecular weight 28 97 8 97 28 97 
Cp/Cy 1 305 1.395 1.395 
Inlet temperature 70 70 60 
Pressure ratio 1 498 2.018 2.905 
Density ratio 1.278 1.574 1.970 
Equivalent speed, percent of 

design speed 54.3 61.8 83.6 
Error in Mach No. +3 8% 0 +4% 
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FiG. 2. Density and inlet volume curves show the marked effect of 
speed on density ratio and ratio of inlet to discharge volume flow. 


computed for exact simulation of the density ratio. The 
errors in Mach number are small and will have a negligible 
effect on the accuracy of the tests. For lighter design gases, 
air is the most desirable substitute. For design gases heavier 
than air, though, a substitute gas of higher density is usually 
used to achieve good simulation. 


Translation To Design Conditions 
To translate test points to design conditions, the follow- 
ing relations are applied: 


Na 
QQ, = a — (3) 
1, =Q N.. 

4 5 6 7 s 9 
Warm air HC mix. HC mix. HC mix. HC mix Chlorine 
28 97 21.00 31.55 39.80 57.00 70.80 

1 395 1.200 1.155 1.186 1.120 1.321 
100 110 100 110 35 100 
3.430 3.730 8.280 4.640 4.720 1 387 
2.203 2.592 5.355 3.340 3.720 258 
Cool Air Freon 12 Freon 12 Freon 12 Freon 12 Freon 12 
28 97 120.9 120.9 120.9 120.9 120.9 
1.395 1.138 1.138 1.138 1.138 1.138 
40 120 100 100 i00 100 
3.430 3.225 7.840 4.245 4.910 1.310 
2.203 2.592 5.355 3.340 3.720 1.258 
94.5 37.8 49.4 53.4 75.9 69.9 
0 4.3% —1.6% —3.2% +1.5% 3.6% 
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Hs =H, (X*): ie sc 


We=Te- + 2 ee ow ow et GS) 
Where: 
Q = inlet volume 
H = polytropic head 
» = polytropic efficiency 
(Other symbols same as for Equation 1) 
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These are valid only for translating data to design speed 
from a proper equivalent speed where dynamic similarity 
was achieved, i.e., design density ratio and Mach numbers 
existed in the compressor. In addition, the relations apply 
only to polytropic head and efficiency, and are not accurate 
for isentropic head and efficiency where the ratio of specific 
heats for substitute gas differs from that of design gas. 
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FIG. 3a. (above) Comparison between actual test and corrected 
curves obtained by fan laws. Full speed data are corrected to lower 
speeds, with results very much at variance with actual test data. At 
60 percent speed, for example, the fan-law curve shows 54 percent 
more flow at a given head than actually delivered. Data are for a 
multistage compressor. 
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FIG. 3b. (below) Actual vs fan-law-corrected curves for shifting multi- 
stage machine low speed test data to higher speeds show also 
erroneous results. Test speed was 60 percent of design; note that the 
fan-law curve at 100 percent shows much less head and flow then 
actually delivered. 
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The polytropic head is defined: 
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Polytropic efficiency is the ratio of the polytropic head to 
the enthalpy rise in the gas: 
n-1l 
n 


ZR r(r® —1) 
r l 


(r® — 
(7) 


k n-1 
ZR—T, (F ® —1) 





Isentropic head is calculated from the same formula as 
polytropic head, except that k = C,/C,, the ratio of specific 
heats, replaces the polytropic exponent n: 

k-1 


H, =Z a ae 


Density Ratio 





Isentropic efficiency is the ratio of isentropic, or ideal 
enthalpy rise to actual enthalpy rise in the gas: 
k-1 
ZR-———T, (r *-1) 
SEN k he. 
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FIG. 4. Variation in density ratio through typical compressors. For 
each gas the compressor head, or work per pound fluid, is the same 
and the curves plotted for rated compressor speed. 
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FIG. 5. These curves show performance variation with Mach number in a single stage compressor. 
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FIG. 6. Sonic velocity of common gases. 


Where: 
isentropic head 
isentropic efficiency 
ratio of specific heats, C,,C, 
discharge temperature, deg R 
specific heat at constant pressure 


specific heat at constant volume 


(Other symbols same as for preceding equations) 


Test Results Obtained 

Shown in Fig. 7 is the ratio of isentropic efficiency to 
polytropic efficiency and isentropic head to polytropic head 
for various values. The example shown corresponds to the 
natural gas compressor, column 3 in Table 1. Design k 
value for this compressor was 1.3, and design pressure ratio 
2.625. In the air test, the k value was 1.395 and the pressure 
ratio was 2.905. 

Fig. 8 shows that ratio of isentropic efficiency to poly- 
tropic efficiency and isentropic head to polytropic head at 
design conditions is 0.967, while on the air test it is 0.956. 
Thus, measured isentropic efficiency and head are 1.1 per- 
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FIG. 7. Variation of isentropic efficiency and head with specific heat 
ratio, Example shown is for Compressor No. 3, in Table | 


cent lower in the air test than they will be at design 
conditions. 

Pressure level at which compressor tests are run does not 
enter the dynamic similarity relations, and performance 
tests may ordinarily be run at a convenient pressure level 
Where the test pressure is greatly different from the design 
pressure, however, some error will appear because of the 
difference in Reynolds numbers and friction factors within 
the compressor. 

A high pressure compressor, for example, will show 
poorer performance at atmospheric pressure than at the de 
sign pressure level. This is because friction factors at the 
test conditions are higher than at design conditions. 

Shown in Fig. 8 is the variation of performance in a 
typical compressor at different Reynolds numbers in the 
compressor diffuser passages. Where it is not practicable to 
test such compressors at design pressure level, low pressure 
test results are corrected by the calculated ratio of friction 


losses at test pressure to those at design pressure x*** 


Design condition 


Reynolds Number in Diffuser Passage 


FIG. 8. Effect of Reynolds number on performance. 
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Unattended Liquids Recovery Unit Onstream 


Avtomatic start-up after power failure is 
just one feature of the lease unit de- 
scribed here. 


William T. Lawler 
Sun Oil Company, Dallas, Texas 


Problem: Sun Oil Company found it necessary... at a 
small gas processing plant...to improve dehydra- 
tion efficiency while continuing to operate with good 
liquid extraction efficiency. Additional refrigeration 
would do this, also would afford opportunity for 
higher recovery. However, use of conventional 
methods would have made reasonable payout 
difficult. 


Solution: First, designing for automatic operation with 
sequential startup and shutdown instrumentation. 
Second, use of a minimum number of mechani- 
cal devices requiring attention, to reduce operating 
and maintenance tasks . . . and costs. 

Sun Oil Company’s West Helen Gohlke recovery plant 
..» located near Victoria, Texas . . . was designed to recover 
stabilized liquids from 10 MMcf per day of combined gas 
well and oil well gas streams. While available, natural re- 
frigeration from expansion of the gas well gas, with the help 
of a low-temperature separation and stabilization unit, gave 
good liquid recovery from both streams. 

As reservoir pressures declined, it was necessary to lower 
the high-pressure gathering system pressure for the weaker 
wells to flow. Therefore, it became more difficult to consist- 
antly dehydrate the sales gas to a contract maximum allow- 
able water content. 

An ammonia absorption type refrigeration unit was 
selected to provide supplemental refrigeration for these 
reasons: 

1. Ability to perform and adjust automatically to con- 

ditions of no load to full load. 

2. Fewer mechanical devices requiring maintenance and 

operating attention are necessary. 


Separation and Stabilization Unit 

Main gas flow .. . shown by the flow diagram .. . follows 
the scheme of a conventional lease low-temperature separa- 
tion unit using glycol injection. Full well stream gas flows 
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into the plant at about 1200 psi. Water is removed. Hydro- 
carbon liquid and gas are cooled. Liquid flows to a low-pres- 
sure cold feed fractionating columns. Stabilizer liquid pro- 
duct is rernoved from the bottom while lighter components 
from the top flow into the fuel system. 


Low-Pressure Compressor Unit 

The casinghead compressor plant consists of two units 
of conventional design instrumented for non-attended op- 
eration. A small atmospheric cooling tower provides cool- 
ing for the discharge gas. Aerial cooler sections provide cool- 
ing for interstage gas, jacket water and lubricating oil. 


Refrigeration Unit 

The ammonia refrigeration unit process is a closed cycle 
continuous process similar to that used in the refrigeration 
industry for many years. Basically, it is a two-component 
water and ammonia system, whereby ammonia vaporized in 
the chiller shell is absorbed in water. The solution is pumped 
to a higher-pressure distillation column. Condensed column 
overhead stream — 99 percent plus ammonia — is suitable 
as refrigerant. A direct-fired process heater provides reboiler 
heat for the ammonia distillation column. Charge consists 
of refrigeration grade ammonia, distilled water and sodium 
chromate corrosion inhibitor. An induced-draft cooling 
tower provides refrigeration unit cooling. 


Instrumentation 

An attempt was made to install devices that would elimi- 
nate all manual steps, either in starting up or shutting down 
the unit. After extensive trial startups and shutdowns, we 
feel that this has been accomplished. 

Power interruption. It was determined from power inter- 
ruption records that the most need for a self-starting unit 
occurs after a short duration power failure. Since most inter- 
ruptions have been of less than three minute’ duration, a 
five minute time delay relay was incorporated in the main 
control circuit to the electrical devices. These electrically- 
powered units are used: 

Strong aqua pump (spared). 

Ammonia reflux pump (spared). 

Ammonia column heater. 

Cooling tower pump (spared). 

. Cooling tower fan. 

s shown on the electrical diagram, a motor-driven reset 
timer is used as a sequence starter for all electrical units. 
Motor control circuits are wired into the reset timer con- 
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Process flow and key instrumentation for the West Helen Gohlke plant 


tacts. The unit can be put onstream or taken off with the 
switch to the reset timer 


Frozess heater. The process heater is a skid-mounted self- 
contained unit wtih these operating and emergency shut- 
down controls 

1. Throttling liquid level control 

Modulating temperature control 
Low liquid level shutdown. 

High temperature shutdown 
Flame out shutdown 

High stack temperature shutdown 


Low Plenum Chamber pressure shutdown. 
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Operating Results 

When power failures of up to three minutes occur, tests 
have shown that all units can be brought onstream auto 
matically: Hence the time delay relay is set for three min 
utes. Eventually, we hope to run tests to see if longer down 
time can be sustained with the units returned to operation 
smoothly and automatically 
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Single line electrical diagram and the 
reset timer. The timer is the heart of the 

















automatic re-start system. When power fails 
it repositions with all contacts open. When 
power is restored, contacts are made in de 
sired sequence to re-start motor-driven pumps 
and fans and to activate electronic cont 
on the ammonia column's fired reboiler 

























































































ATLANTIC CATFORMING is solving 
refinery puzzles around the world! 


Atlantic’s Catforming process is being profitably used 
in these countries that circle the globe. 

Naturally, there are important reasons that explain 
this success. Here they are: 


| CATALYSTS Designed for your 
specific problems. 


2? SELECTIVITY Achieve superior yields 
at high octanes. 


3 STABILITY High activity with long life. 


DURABILITY Tolerance for moisture 
and nitrogen. 


REGENERATION Extends normal life 
several times. 


For further information on how your plant can use ATLANTIC 
Atlantic Catforming techniques, write or wire 
The Atlantic Refining Company, P.O. Box 8138, 
Philadelphia 1, Pennsylvania. 
it's the CATALYST that counts 
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1. DIESEL FUELS 


2. HEATING FUELS 


3. RESIDUAL FUELS 


.In all these, Du Pont FOA-2 minimizes siudge formation 


Get a bigger share of these 3 fuel markets 
...-with Du Pont FOA-2 


Du Pont Fuel Oil Additive No. 2 
(FOA-2) can help you get a bigger 
share of the diesel, heating, and re- 
sidual fuel markets. 


More tlexible processing 
By balancing your stocks with 
FOA-2,- you meet varying market 
demands, while maintaining stabil- 
ity in storage. You stabilize cat- 
cracked distillates for blending with 
straight-run stocks. 
Diesel fuelsare improved by FOA- 
2, for it provides greater blending 
flexibility and filterability. Injector- 
sticking is minimized. 
Heating oils are kept stable during 
storage with FOA-2. Its triple action 
of stabilizing, solubilizing and dis- 
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persing prevents sludge formations 
that cause filter-fouling and nozzle- 
plugging. FOA-2 is nonmetallic, and 
no ash is left after burning. So it 
cannot contribute to ignition failure. 
Costly service calls are far fewer. 


Residual stocks are improved by 
small amounts of the additive. It pre- 
vents sludge in tanks and on burner 


126. 4 5 pat ort 


Better Things for Better Living 
. » through Chemistry 


parts, and gradually removes already- 
formed sludge. Therefore, mainte 
nance and tank-cleaning problems 
are largely solved by Du Pont Fuel 
Oil Additive No. 2 

For further information, just write 
us, or phone our office nearest you 
E. I. pu Pont pe Nemours & Co 
(Inc.), Petroleum Chemicals Divi 
sion, Wilmington 98, Delaware. 


Tetraethyl Lead 


and other 


Petroleum Additives 
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PART 3: ECONOMICS STUDIES AND COST ESTIMATES... 


ECONOMIC STUDIES are the first engineering tasks to be 
done on any proposed new refiinery. Although company 
management has preliminary data at hand, accurate “offi- 
cial” numbers must be derived as the basis for final decision 
to build. 

Such studies are most commonly done by the refining 
company’s own personnel if it is a larger firm. Smaller re- 
finers and those companies undertaking extremely ambitious 
projects many times call upon service organizations and 
engineering-construction contractors to make definitive esti- 
mates. One advantage of a company doing its own estimates 
is that they serve as a good basis on which to evaluate bids 
for construction contracts 

Engineers propose as the first step a series of alternate 
processing schemes to satisfy estimated marketing require- 
ments ... types of products, quality, amounts, based on one 
or more types of crude oil for processing . . . to be met by the 
new refinery. One important variable is the amount of flexi- 
bility to be provided in the new refinery to permit further 
expansion and/or to provide for further increases in prod- 
uct quality with minimum alteration to the processes, etc., 
initially installed. 

Economics of various alternates are then compared, based 
on preliminary or “quickie” cost estimates. Process methods 
and capacities finally selected from the several “cases” pre- 
sented become the basis for the definitive estimate. In many 
instances the basis selected will not be the best from the short 
range point of view, but will be infinitely superior in the long 
run, Thus, the company’s financial position and manage- 
ment philosophy is an important parameter in making final 
selection of the basic process scheme. 


Process Investigation 

Processes never used or fully investigated by the company 
have to be checked in pilot plants and laboratories to prove 
them for the products desired from the crude(s) to be pro- 
cessed. Further, these tests are desired by process engineers 
and estimators to get design data. 

The laboratory study is routinely concerned with yields 
and quality only — assuming the processes being considered 
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...- Examination of Alternate Schemes 
... Process Investigation 
..» The Definitive Cost Estimate 


Henry Martyn Noel 


New Canaan, Connecticut 


are already commercially developed. If a new process is be- 
ing considered, 2 to 10 years and a million dollars or more 
may be required to move it from the “buckets and glass- 
ware” stage to commercial use. 

Laboratory results must show what types of treatment 
and processing schemes will be feasible for the crude(s) and 
intermediate refinery products. For example, it is usually de- 
sired to make maximum yield of gasoline — especially in 
North American refineries — of a certain quality consistent 
with simultaneous production of specified amounts and 
qualities of kerosine, diesel fuel, various grades of fuel oils, 
lube oils, asphalts, and certain other specialties. Laboratory 
studies will show whether one or two-stage crude distillation 
is best, might indicate that propane deasphalting is necessary 
to meet certain quality and yield requirements. and so forth 

When dealing with speciality products such as lube oils 
and certain petrochemicals, laboratories are frequently re 
quested to make large batches for product performance test- 
ing and for commercial development purposes. Large 
batches of motor fuel, heating oil and pitches are frequently 
needed to test their blending “compatability.” 

Thus, laboratory programs requiring anywhere from just 
a few months up to a year or more are needed to provide 
the process design and estimating engineers with data. 


Economic Considerations 

The economic items to be ascertained for the various op- 
erating alternates include capital investment, process and 
maintenance costs, crude oil cost and product transportation 
and terminalling expense. 

Labor, utility and reagent costs, adjusted to the new refin- 
ery’s conditions, can be built up from cost records for exist- 
ing refineries. Steam, power, and water costs can vary 
greatly, depending upon local situations — as can labor 
costs. Also to be considered is whether to purchase steam 
and power or to generate it in company-owned facilities. 

Overhead and capital charges must be determined, the 
latter depending upon amount of investment required. Cer- 
tain overhead charges such as state and local taxes might 
also be a function of investment. 
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Economics and engineering studies leading up to decision to build 
major process units such as this 22,500 BPD Houdriformer often con- 
sume a year or more in elapsed time. Unit shown above first went on- 
stream in early 1958, at Tidewater Oil Company's Avon, California 
refinery. 


Investment figures must be estimated in some detail for 
several feasible processing schemes, taking into account 
items such as location, soil bearing conditions, climatology, 
auxiliary facilities (such as an employee's village), anti- 
pollution laws, length of crude and product pipeline in- 
volved, water supply, depth of waterways, etc. 

Local pay scales and labor productivity are vital to the ac 
curacy of detailed investment and operating cost estimates. 
Many an estimate has gone astray by misjudgment in this 
area. 

Basic materials and equipment costs . . . and erection costs 

.. must be up-to-date. Frequent reports from the purchas- 
ing department and from trade publications are helpful here, 
to show cost trends and how they can be applied to extra- 
polate data from previous construction jobs. Extreme 
caution is required in scaling up cost from a given-for-a- 
certain-capacity to actual capacity. Cost scale-up factors can 
range from 0.3 to 1.0 power, depending on the type of 
equipment or process involved. 


Making a Firm Cost Estimate 

Cost tables, showing cost per unit volume throughput for 
various types of process units and utility installations are fine 
for preliminary estimating. But, while these tables may be 
corrected for different capacities and other deviations, they 
are still much too rough and approximate to use as the basis 
for a detailed estimate. 

A firm cost estimate — the only kind that should be used 
in making an appropriation request — requires that the esti- 
mator to take into account all the variables that influence 
cost. 

The Process Information Memorandum is just a starting 
point. He must know details of the process and utility units; 
approximate numbers and sizes of furnaces, towers, ex- 
changers, coolers, pumps, instruments for each unit; to what 
extent of anti-corrosion alloys are needed; and many other 
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factors. These specific data are used in connection with his 
standards covering electrical work, piping, steelwork, tank 
age, masonry, insulation and painting. A partial example of 
a detailed cost estimate is shown in Table 1. 

Actual quotations are requested from the purchasing de 
partment for items which are: (1) Subject to price fluctua 
tion, (2) needed in large amounts (e.g. piping), or, (3) 
have to be specially designed (e.g. vessels and reactors) 
Similar installations on which costs are available will have to 
be the basis of the estimates, since detailed drawings usually 
will not be available. 

Piping cost estimation requires considerable time, be 
cause piping and valving is one of the major items of total 
refinery cost. 

Insulation is estimated as a percentage of figures for pip 
ing, heat exchangers, drums, etc 

Structural steelwork may be estimated separately, or as a 
percentage of the major item it supports. Standards for 
structural steel vary greatly among oil companies. Some re 
quire separate structures for walks and platforms, while 
others support such items from their towers. In some cli 
mates no housing is provided for boilers, compressors, etc 
and only light buildings are provided for electrical apparatus 

As much detail as possible on proposed design should be 





TABLE 1. PARTIAL SAMPLE OF DETAILED ESTIMATE 
FOR 6500 BBL PER DAY CRUDE DISTILLATION UNIT. 


Description Material Labor 


Heaters 
One heater to process 6500 b/sd of 38 gravity 
crude. Maximum heat absorption rates 
external—convection 3,500, radiation 
12,000 Btu/sq ft/hr, ete $53,000 
Vessels 
One 5’ 6” x 78’ 0” x 54" unlined vessel 
complete with 26 carbon steel bubble trays 
and 2 drawoff trays, with 8’ skirt, ete 


Pumps and Motors 
One horizonal vertically split process centri 
fugal pump; 350 gpm at 200 psig dis 
charge, flooded suction cast steel case 
trimmed for normal corrosion, motor drive $4400 
Tubulars 
One horizontal shell and tube unit wit! 
inhibited admiralty tubes 1” OD x 14 
gage, square pitch NRB tube sheets, 
steel shell and channel. Approx. surface 
4000 sq ft; duty 14 million Btu/hr 
al . > > > > > + . . > . . . 

Foundations and Earthwork 

1. Type—reinforced concrete 

2. Concrete, cu yd—440 

3. Excavation, hand, cu yd—200 

Excavation, machine, eu yd—2000) 

4. Materials Amount 
Cement, sacks at $0.88/bag 6 ey 
Reinforcing, lb at $6.75/avt 100 Ib 
Form lumber, BF at $200/mbf 10 BI 
Sand, cu yd at $2.50/cy 0.5¢ 
Aggregate, cu yd at $3.00/ey OR 


Total, per cu yd 

Totals, for 440 cy 140 cy x $23.68 
5. Labor Hours Rate 

Excavation, hand, 3 hr/cy 600 $1.75 
200 oO 


Excavation, machine 
Set and strip forms, 4 hr/cy 1760 2 40 
Place steel, 1 hr/cy 444) 2.45 
Place concrete, | hr/cy 140) 

Finish concrete, 1 hr/cy 140) 2.2 
Grout 


i 
i 


lotals 
6. Blasting 
7. Piling 


Grand Totals..Tota! Labor 
Total Material and Labo 





Whatever your requirements...in refinery, 
process and petrochemical services 
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obtained before starting the steelwork estimate, and pre- 
vious designs of similar units should be studied before 
making the detailed estimate. 

Foundation estimates, such as illustrated in Table 1, should 
consider climate as affecting precautions against freezing 
and rain. Simple slabs and footings cost only one-third as 
much as reinforced concrete structures, and these two types 
of concrete work must be estimated separately. Soil bearing 
conditions are quite important —piling, where required, is a 
high-cost item. 

Excavation and form work are estimated for each area, 
and the question of a central concrete mixing plant for the 
whole refinery must be considered. The size of concrete 
pour greatly affects the unit cost of concrete. 

For sublet work, it may be desirable to get preliminary 
quotations from specialized contractors for site clearance, 
grading, dredging, dock construction, pile driving, residen- 
tial housing, boiler house, long pipelines, and perhaps the 
electrical system. 





Summary of Detailed Cost Estimate 

Included in the summary of detailed estimates, as shown 
in Table 2 for one small process unit are: (1) Payroll taxes 
and insurance, (2) field expense, (3) engineering and pur- 
chasing, (4) shipping, (5) general overhead, and (6) con- 
tingencies incidental to foreign or domestic jobs. 

General overhead is imposed by the head office, and is 
subject to conditions outside of the control of the engineers. 
Though it is difficult to predict, it is only a very small per- 
centage of the total cost. 

Contingencies include estimating errors and cost items 
which cannot be foreseen, but which never fail to develop 
as work proceeds. These unforeseen costs may be several 
percent of the total cost, including items such as government 
interference, job accidents not covered by insurance, sub- 
contractors’ defaults, and disease. 

Contingencies should not include design changes after 
the estimate is made, but it is difficult to get new appropria- 
tions for all minor changes, and some changes invariably 
creep into the contingency item. 

Rough percentages for refineries or units costing less chan 
$10 million are: Material cost 50 percent of total; field 
labor 20 percent of total; field expense, overhead, engineer- 
ing and contractor's fee about 20 percent of total, and con- 
tingencies, including allowance for estimating errors, about 
10 percent of total. 


TABLE 2. SAMPLE OF ESTIMATE SUMMARY FOR 
6500 BBL PER DAY CRUDE DISTILLATION UNIT. 


Description Material Labor Total 

a Heaters $53,000 $11,500 $64,500 
ll. \ assels 38,000 6,000 44,000 
IL. Pumps and divers 6,200 900 7,100 
IV. lubulars 57,000 2,700 59,700 
V. Special (inst. aid comp.) 2,600 100 2,700 
VI. Piping 40,000 35,000 75,000 
VIL. Structural 18,000 7,000 25,000 
VIII. Foundations and earthwork 10,500 16,000 26,500 
IX. Instruments 25,000 5,000 30,000 
X Electrical 7,800 7,800 15,600 
XI Insulation and fireproofing 6,500 14,500 21,000 
XII. Buildings 2,600 800 3,400 
XIII Painting 800 3,000 3,800 

Sub-totals, materials and labor $268,000 $110,300 $378,300 
XIV. Payroll taxes and insurance 12,000 
XV. Field costs 50,400 
XVI. Engineering 
XVII. Purchasing 29,300 
XVIII. Accounting and general overhead 
XIX. Contractor’s fee (or profit) 30,000 

Sub-totals, materials, labor and overhead $500,000 

Contingency, 10°% 50,000 
Total estimated job cost $550,000 
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American Oil Company's new refinery at Yorktown, Virginia, was 
designed and located to expand the company’s east coast marketing 
activities at maximum possible realization. In foreground is the heater 
for feed to the plant's 35,000 BPD crude distillation unit; vessels on 
left are for cracking unit catalyst storage. 


Definitive estimating costs, after project approval and pre- 
liminary consideration, account for about 22 percent of the 
total engineering manhours. 


Cost Estimating Forms 

Estimating forms aid thoroughness and accuracy, and are 
used regularly by most organizations. One form will list - 
and partially specify — towers, drums, heating furnaces, 
exchangers, coolers, pumps, compressors, instruments, and 
other types of equipment purchased complete. 

Another form lists pipe and fittings, while another will 
list structural steel and on another excavation and founda- 
tions. Still other forms will list electrical items, insulation, 
buildings, and painting. 

Each item is broken down in some detail and described 
Opposite each item are columns for material cost and labor 
cost. To the totals of all the above categories are added per- 
centages for taxes and insurance, engineering and purchas- 
ing, and overhead and contingency. 

The sample estimates shown in Tables 1 and 2 might be 
used for a single distillation unit in a small refinery. They 
simulate forms used by contractors. They differ from those 
used in oil companies, in that they are more detailed for con- 
crete work and purposely omit many necessary equipment 
details. 

The estimate for a complete refinery would be the sum of 
all such detailed estimates, covering offsite facilities such as 
tankage, pipelines, power house, water supply, etc., as well 
as process units. Total offsite facilities usually cost from 1.3 
to 1.7 times as much as the total process units 


Next Month, The Refinery Construction Manual’s 
fourth chapter will discuss “Design and Construction Sched- 
uling,” showing how good scheduling can save dollars and 
headaches. 
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“My alloy piping problems 


are simplified when both 














are used!’’ 


“I’m in charge of scheduling, and coordinate 
buying and delivery with our fabricating 
needs. I find that when the specs call for an 
alloy system, I can depend on B&W to meet 
our requirements for welding fittings, flanges 
and pipe. I get matched piping and fittings 
with one call and one order — all from one 
responsible source.” 


B&W Welding Fittings, Flanges and Pipe are manu- 
factured in the intermediate chromium-molybdenum 
alloys and stainless steels (B&W croLoys) in a 
wide range of sizes. They are available through Ba W 
District Sales Offices and any qualified distributor. 
Write for Bulletin FB503. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET * MILWAUKEE 46, WISCONSIN 


THE 
NATURAL 
SOURCE FOR 
ALLOY 
FITTINGS 








FA-8905-FE3 


Seamless welding fittings and forged steel flanges, seamless and welded tub 
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MODERN 
GASOLINE 
PLANTS 


... A series on Economics, 
Design, Equipment 
and Operations 


Dave Vondy 


Constructive Engineering Company, New Orleans, Louisiana 


Part 4: Abbreviated Plants — Cold Separation, Adsorp- 
tion, and Crude Oil Absorption 


A COMPLETELY integrated plant is not always the most 
economical scheme for processing natural gas and gas 
liquids. This situation develops most frequently when small 
amounts of gas are involved and/or reserves are limited. 

There are a number of processing techniques that can be 
employed under such circumstances. In each, equipment 
involving lower investment and operating costs is installed 
in lieu of the more conventional absorption-rectification 
facilities. 

For example, removal of heavy ends to meet end-point 
requirement in a light distillate cannot be justified if it can 
be sold as crude petroleum at the same net return that would 
result from sale as natural gasoline. Or, elaborate absorp- 
tion equipment can’t be justified unless an appreciable re- 
turn on the additional investment needed can be realized. 

These are the alternative processes discussed here: Low 
temperature separation or adsorption followed by stabiliza- 
tion, and crude oil absorption followed by stripping. Certain 
combinations of these may prove economically attractive 
under the proper circumstances 


Cold Separation 

Most of the heavy ends in a wet gas can be recovered by 
separation from gas at reduced temperatures, in lieu of ab- 
sorption. (Note, however, that some plants have later in- 
Stalled absorption downstream of the low temperature sep- 
arator, enabled by a change in gas availability or increased 
products realization.) Effectiveness of this technique is dem- 
onstrated in Fig. 24. This chart specifically shows condensa- 
tion resulting from a crude flash gas compressed to 500 psi, f 
chilled, and passed through a flash separation vessel. ‘=. Caen, 

As the data in Fig. 24 indicate, extremely low tempera- * 
tures may not be necessary or justified unless a high vapor tran Poamente 
pressure product and/or butanes or propane are to be mar- ciueks geen 
keted. Primary separation should, however, be carried out at 
the lowest possible temperature attainable with existing SEPARATOR Knockout 
equipment in order to realize maximum recovery. ” Fig. 25. NATURAL REFRIGERATION 

Since phase equilibrium is a function of composition, : 
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DESCRIPTION: The “Orthoflow"™ fluid 


catalytic cracking system 
is designed for production of high octane 
gasoline at low investment cost. 

Feed stocks consist of a wide range of gas 
oils from atmospheric or vacuum distillation, 
or from Solvent Decarbonizing, visbreaking 
or Delayed Coking Products are: High octane 
gasoline, heating oil, blending stock, diesel 
oil and fuel oil constituents, light olefins for 
alkylation or polymerization and fuel gas. 

The Orthoflow design provides straight-line 
flow of catalyst between the vessels, virtually 
eliminating erosion normally encountered in 
pipe bends. This principle has been developed 
in two alternative forms, both in successful 
commercial operation. In one system the 
regenerator is located beneath the reactor; 
in the other it is positioned above the reactor. 
Both systems have economic applications, the 
choice depending upon local cost factors. 
Both realize a unique degree of simplicity of 
construction, operation and maintenance. 

Fresh gas oil feed and recycle from the 
fractionator enter the base of the reactor 
through a distribution system. Hot regener- 
ated catalyst flows downward through stand- 
pipes, contacts the oil vapors, and is carried 
up into the reaction zone in sufficient quantity 
to maintain the reaction temperature. A 
catalyst bed level is established in the reactor 
to give the required space velocity. Oil 
vapors from the cracking reaction are sep- 
arated from entrained catalyst in internal 
cyclones and carried to the fractionator. 

The spent catalyst stripping zone is posi- 


Kellogg Company 


tioned centrally within the reactor. Stripped 
spent catalyst is conveyed upward to the 
regenerator section with a portion of the 
regeneration air, which is admitted through 
the hollow stem of the spent catalyst plug 
valve. In the regenerator the spent catalyst is 
contacted with additional air to reduce the 
carbon content to the desired level. Internal 
cyclones are used to separate regenerated 
catalyst from the flue gas stream leaving the 
top of the regenerator. 


In the fractionator, the reactor effluent is 
separated into gasoline, light gas oil, a recycle 
stream, and a slurry stream. The recovery and 
finished gasoline plant consists of absorption 
and stabilization units to produce a high 
grade of gasoline. A highly olefinic feed stock 
suitable for catalytic polymerization or alky- 
lation can also be recovered. 


Through the construction of the reactor and 
the regenerator in a single vessel and the use 
of straight internal catalyst carrier lines, the 
Orthoflow represents the simplest design to 
date. One of the major achievements was the 
development of plug valves which regulate 
internal catalyst flow. These valves eliminate 
need for expansion joints in many instances 
and are more easily maintained than conven- 
tional slide valves. The operating history of 
Orthoflow units has been remarkably free of 
erosion difficulties. The rate of erosion of 
the plugs is considerably less than with slide 
valves and the plugs inherently compensate 
for wear without loss of control. Plug valve 
assemblies are mounted for easy replacement 
when required. 


TYPICAL YIELDS FROM AN ORTHOFLOW F.C.C.U. 


Fresh Feed, Mixed Gas Oil, Bbi. per Day 
Gravity, °A.P.|. 
Throughput Ratio 
Conversion, Volume %, 
Tail Gas, Weight % 
C; to Poly, Weight %, 
Cy+ Gasoline, Volume %/, 
Light Cycle Oil (No. 2 Fuel), Volume % 
Debutanized Gasoline: 
Gasoline, °A.P.I. 
R.V.P., psi 
50 Percent Point, °F 
End Point, °F 
C.F.R. R.O.N. Clear 
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Up to 20 LHSV 
UOP Type I-3 
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HOW ANNIN DOES IT. 


The Best Way Yet 
in Process Control 


SPLIT BODY CONSTRUCTION ... 
SINGLE SEAT DESIGN 


No other process control valve offers 
the advantages in economy and 
adaptability as that provided by the 
Annin valve. The split body elimi- 
nates pockets and shoulders that 
create undesirable turbulence and 
accumulated solids, reduces erosion 
and allows consistent flow behavior 
with a wide range of fluids under all 
conditions. 

Superior body design permits con- 
version in any alloy from the basic 
Globe Body to Corner, Angle or 
3-way construction. 


OPERATORS 

Three basic Annin operators bring 
new and improved performance. The 
DOMOTOR operator is the most respon- 
sive, precise positioning and fastest 
pneumatic operator available... 
Electro-pneumatic or pneumatic 
CYLINDER operators, for remote shut- 
off applications, are designed to 
withstand continuous “on-off” oper- 
ations...MANUAL operators, for 
precise throttling of flow rate and 
tight closure. 
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INTERCHANGEABILITY OF 
COMPONENTS 


Applications unlimited are provided 
by interchangeability of Annin com- 
ponent features. Three types of 
operators, and five types of packing 
assemblies (plain extension, bellows 
seal, doolseal, cooling fin and stand- 
ard) are interchangeable on one yoke 
and one body. 


SEND FOR THE ANNIN CATALOG — 
AN ENCYCLOPEDIA OF 
VALVE EXPERIENCE 
AND LEADERSHIP 


FOR FURTHER 
ADVERTISED PRODUCT 


SIMPLICITY IN DESIGN 
AND MAINTENANCE 


The advantages of Annin single 
seat, split valve bodies, coupled with 
the design characteristics of Annin 
Domotor and other operators, pro- 
vide control engineers with valves 
that can be installed without com- 
promise in materials, response, 
tight closure, piping flexibility and 
dependability ... making possible a 
reduction of parts from 50% to 
75%, lower initial cost, lower spare 
parts inventory, lower maintenance. 


THE ANNIN COMPANY 
Division of The Annin Corporation 
1040 S. Vail Ave., Montebello, California 


NFORMATION 
SEE READER 
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separation effect for different gases 





would, of course, be quite different at 
any given temperature. In general, 
though, best separation temperature for 
stable distillate recovery is below 10 F. 
(The economic “break point” for use of 
refrigeration rather than auto-refrigera- 
tion usually occurs at a somewhat higher 
temperature.) The effect of temperature 
level on overall recovery of distillate 
usually falls between that which would 
be determined for normal butane-plus 
and isopentane-plus, except for gases 
that contain very little gasoline. 





Auto-refrigeration. When an appreci- 
able pressure drop is to be taken in a 
system, it should usually be taken just 
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upstream of the primary separator. The © 
reduction of pressure is accompanied, of 
course, by reduction of temperature. 

Such a processing scheme is shown in 





Fig. 25. This method is commonly used 
in production of high pressure gas to 
obtain maximum distillate recovery and 
to dehydrate the gas. In this particular 
flow plan, warm wellstream gas is passed 
through a coil in the bottom of the sepa- 
rator (liquid section) to melt hydrates 
which fall from the cold gas section. 
This gas, slightly chilled, passes through 
a high-pressure knockout drum where 
free liquids — including water — are 
separated. The gas then passes through 
an expansion valve or choke to obtain 
the Joule-Thompson effect and into the 
separator. 

Removal of free liquids at the elevated 
pressure, bypassing them around the cold 
section of the unit, is important in low- 
temperature plants. This reduces chilling 
requirement and takes maximum advan- 
tage of available refrigeration in a par- 
ticular situation. 

External refrigeration. A plant incor- 


porating external refrigeration, to supple- 
ment natural refrigeration, is shown in 
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Fig. 26. Refrigeration effect is recovered 
from both the gas and the condensed 
liquid by transfer of heat from the main 
gas stream. Maximum heat transfer is 
obtained by parallel exchangers; gas rate can be adjusted 
between these exchangers to obtain most efficient operation. 
In this scheme, light fractions are removed from the prod- 
ucts in a non-refluxed column, from which the tail gas is 
recycled to the main gas stream. 


When process pumps are not required, it is often practical 
to design a plant as shown in Fig. 26 with no electric power 
requirement. Avoiding electric power requirement is parti- 
cularly important at remote locations where a continuous 
power supply will probably not be realized. 


Heating value control. Shown in Fig. 27 is a plant de- 
signed to primarily recover intermediate products leaving 
sufficient gasoline fractions in the gas to meet a heating value 
requirement. Recirculation of gasoline significantly in- 
creases recovery of LPG. But, an appreciable loss of gaso- 
line occurs, 

Control of heating value is obtained by control of recycle 
rate and separation temperature. Recycle of gasoline with- 


C-30 


out absorption may be the most practical scheme here be- 
cause the installed cost is relatively low. An absorber can 
be included to obtain higher recovery with gasoline circu- 
lated to the top of the absorber. High propane and ethane re- 
covery is possible in this manner, but special fractionation 
facilities would be necessary to retain ethane removed from 
the gas. 


Crude Oil Absorption 


It is not unusual to find a situation where crude oil ab- 
sorption can be used to advantage. As shown in Fig. 28, rich 
gas is contacted by crude oil to recover the distillate fraction. 
Rich oil is then sent to storage as final product after separa- 
tion of the solution gas. 

Application of this scheme is in situations where distillate 
recovered from the gas is to be sold with the crude oil and 
where the crude oil available has a low gasoline content, thus 
high absorption capacity. Facilities required consist of little 
more than an oil pump and an absorber. However, duplicate 
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FIG, 28 CRUDE OIL ABSORPTION 














crude storage may be necessary for accounting purposes and 
recycle of flash vapors from the rich oil may be desirable. 

At times, it may be feasible to flow product directly to a 
pipeline without additional pumping. This can be done if the 
solution gas will not cause excessive load on the line and if 
this gas can be handled without complication at the pipe- 
line terminal. 

Upgrading of a low gravity crude is possible by dilution 
with distillate in this manner. Resulting shrinkage, the price 
structure, and acceptance by the purchaser must be ex- 
amined to establish the feasibility of such an operation. Us- 
ing dilution, pipeline trouble experienced with a crude hav- 
ing a high viscosity may be avoided or reduced. But, an ab- 
sorber handling heavy crude may have to be operated at an 
elevated temperature to function properly. In any event, 
special attention must be paid to the absorber design to in- 
sure that it will operate satisfactorily under adverse con- 
ditions. 


Adsorption 

Adsorption finds application primarily in those situations 
where the gas to be processed is very lean. 

Recovery of distillate by adsorption can be illustrated by 
a typical plant installed for dehydration of gas. Sufficient 
distillate will usually be recovered to pay out the installation 
cost and operating expenses of the dehydration facility. The 
desiccant not only adsorbs water but also selectively ad- 
sorbs heavy ends from the gas. 

Illustrated in Fig. 29 is a typical scheme used for adsorp- 
tion of recoverable distillate from a gas, using a granular 
material that selectively adsorbs heavy ends in preference 
to light fractions, Continuous cycles utilizing a single pri- 
mary vessel have been under development for a number 
of years and can be expected to come into broader applica- 
tion in the future. 

A typical unit designed to operate at pipeline pressure 
consists of two or more adsorbers, cycled through an ad- 
sorption step and then a desorption step. Gas is alternated 
between the adsorbers while a small stream of desorption 
gas is taken from the main gas, heated to about 550 F, 
passed through the bed to be desorbed, and cooled to re- 
cover distillate. 
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Motive power for the desorption gas can be supplied 
directly by a compressor or a gas pump, or a pressure 
differential may be created by a valve in the main gas line 
or a venturi as shown in the drawing. Cycling control is 
normally handled by a time cycle controller operating 
valves in the gas lines. Time for a complete cycle is usually 
about an hour but varies between situations. A short 
cycle is necessary to reduce to a practical minimum the 
amount of adsorbent required and, therefore, the size of 
the beds. 

It is possible to locate two units in series to recover two 
products since heavier material is adsorbed first, but de 
velopments along this line have been slow. This is because 
the second product is readily “contaminated” by the first 
and the first product will not be free of the second. It may 
be practical to fractionate the condensed product to in 
crease recovery, and recycle of secondary flash gas and 
fractionation may both be justified for two products 

Adsorbent requirements dictate that the chemical be in a 
sturdy pellet form that will not break up in service, even 
under considerable temperature change. And, the chemical 
should not lose capacity due to poisoning. Poisoning is 
usually not a problem if the gas is thoroughly scrubbed 
ahead of the unit to remove, if necessary, heavy residual 
and free water. Care should be taken in operation to avoid 
excessive desorption temperatures which would cause 
carbon formation. 

Silica gel is one of the most practical adsorption chemi 
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cals; it also removes water vapor which is generally an 
advantage. Activated charcoal shows an advantage in re 
covery of the lighter hydrocarbons 


Stabilization 


Stabilization of wild distillates, particularly those re 
covered by low temperature separation, has become an 
important step in the production of gas-condensate wells 
By fractionation, an appreciable amount of recoverable 
liquid normally lost to flash gas can be retained and sold 
Also, solution gas is removed at an elevated pressure, mak 
ing it available to compress for sale. 

Increased recovery due to stabilization is usually 4 to 6 
bbl per MMcf of stream gas — the more gas involved, the 
more important stabilization becomes. 

Value of stabilization is illustrated by the recovery from 
a gas-condensate well shown in Fig. 30. The recoveries 
presented are those obtained with a low pressure stage 
separator and a nonrefluxed stabilizer. As shown, stabiliza 
tion is most valuable at low separation temperatures. In 
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United Improves 
Flexibility And 
Economics With 


Fluid Catalytic 
Cracking Unit 


by H. A. Logan Jr., 
President 
United Refining Company 
Warren, Pennsylvania 


On June 23, 1957, United Refining Com- 
pany completed 55 years in the refining of 
petroleum products. As auspicious as this 
occasion may have been, we did not cele- 
brate in the usual sense. Rather, we con- 
cerned ourselves with future plans, in which 
a 2,500 BPSD UOP Fluid Catalytic 
Cracking unit, on stream May 5, 1957, has 
a significant part. Indeed, it is a happy 
feeling for us at United to know that we 
are going into our 57th year so well equip- 
ped for continuing our tradition of service 
to our customers by providing top quality 
petroleum products. 


Cat Cracker proves best 


Early in 1956, we approached Universal Oil 
Products Company, licensor of petroleum 
refining processes, for assistance in planning 
our modernization program. Because of our 
particular need, UOP suggested the Fluid 
Catalytic Cracking unit. But before making 
a final selection, we organized a thorough 
and complete study of the problem, includ- 
ing all available alternatives, to determine 
the process that would both allow us to 
best serve the needs of our customers with 
high-quality products, and to do so at rea- 
sonable initial investment and operating 
costs. As a result of this study, we found 
that the UOP Cat Cracker was the most 
satisfactory choice for us because the proc- 
ess afforded United a greater flexibility in 
charge stocks, better quality of products, 
and lower investment costs. With the addi- 
tion of the UOP Fluid Catalytic Cracking 
unit, our refinery is equipped to process a 
much larger volume of Mid-Continent crude, 
which will account for the major proportion 
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H. A. Logan Jr. 


of our light products. Thus, we now have 
a much broader base of operations, a greater 
flexibility, and a more favorable economic 
position than before. 


30% to 50% yield increase 

As is true with other refiners, we are vitally 
concerned with yield. Since the UOP Fluid 
Catalytic Cracking unit was placed on 
stream, our gasoline yield has increased from 
30% to 50% with a corresponding reduction 
in the production of lower value middle 
distillates. The cat cracker has provided us 
with a greatly improved octane potential. 
Today we are marketing premium and reg- 
ular gasolines with octane ratings which 
rank among the highest in the country. As 
a plus feature, the UOP Fluid Catalytic 
Cracking unit has given us an improved 
realization for the middle of the barrel. We 
are producing one new product from the 
cat cracker, LPG, that we have not pre- 
viously marketed. 

After several months of operation, I can 
say that our original assumptions in the 
selection of the UOP Cat Cracker have been 
justified. Since our start-up we have con- 
sistently operated at design capacity or 
above, and our yields have been better than 
UOP’s estimates. 


For the future... 


Our 55th anniversary came at a time when, 
undoubtedly, more is expected from petro- 
leum products than at any other year in 
our history. Over the years, we have devel- 
oped a reputation for product quality which 
we have maintained through the application 
of the very latest refining technology. At 
United we use to maximum advantage both 
the processing know-how of our many years 
in the refinery business and the technology 
researched, developed, and made available 
to us by refinery specialists such as Universal 
Oil Products Company. In the future we will 
continue to operate in this tradition. 
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NOW... a“Dry” Flow Meter with.. 
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© Ranges: 0°20” to 0-200” 
Compound ranges 
also available 

® Forged construction 
in Type 316 stainless 
or carbon steel 

® Round or rectangular 


cases 


How It Works 

In schematic drawing at right, areas shown in color represent 
a stable, non-freezing liquid. Any pressure increase in the high 
pressure chamber compresses Diaphragm Unit A, displacing 
TEM ileitileMetsloM-> geretetobtelemOiletslitcocers MObii@ om telit@ loca -me) 
Range Spring C equals the difference between the forces on 
Diaphragm Units A and B. Linear motion of Diaphragm Unit B 
moves inner end of Drive Bar D — outer end moves 
correspondingly through the bellows-sealed flexure bar, 
driving pen arm. Built-in Temperature Compensator (E ) 

je)de) ero at octet IR mmocohi it MetlopelstceleisMaclele(tiimer Metre ( st 
temperature variations affect volume of filling fluid. External 
damping adjustment is shown at F. 











«complete overrange 
protection! 


«sustained high 
accuracy! 


Now you can have mercuryless flow measurement for a wide 
range of differential pressures — at static pressures up to 2000 psi — 
with greater safety and dependability than ever before! 


The new Foxboro Type 37 Diaphragm Meter not only combines 
unmatched ruggedness and precision in a dry meter — it’s by far 
the easiest to adjust and maintain. And it does away with zero 
drift problems, once and for all! 


Expansible, Type 316 S.S. diaphragm elements respond to 
changes in pressure with unmatched sensitivity, yet are completely 
immune to overrange up to full static pressure! A unique 
packless drive bar precisely transmits linear motion to the pen 
arm. Range-changing is easy, due to new twin-spiral spring 

design. Wide range damping is externally adjustable under 
pressure. And the Type 37 is self-compensating for temperature 
changes in all differential ranges. 


Get full details on this high utility, completely dependable 
dry flow meter. Arrange for a demonstration with your nearby 
Foxboro Field Engineer, or write The Foxboro Company. 

648 Neponset Ave., Foxboro, Mass., U.S.A 


FOXBORO 


FIRST IN FLOW METERING 





Exclusive 

Range Springs 

Heavy gauge Ni-Span C alloy, twin-spiral 
springs provide high sensitivity with 

lasting accuracy. Readily accessible . . . 
range changes are easily made, in minutes! 
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crease in recovery is primarily due to additional retention 
of intermediate components. This is indicated by the in- 
crease in API gravity with increase in recovery. 

Fig. 31 shows the importance of replacing low vapor 
pressure components for lighter components in a liquid 
product. A larger amount of a lower vapor pressure com- 
ponent will be required for a particular vapor pressure 
product and, therefore, for one which is to be stored at a 
particular pressure and temperature. As shown in the 
plot, if normal butane were substituted for propane in an 
18 psi vapor pressure product containing 3 percent propane, 
the net increase in liquid volume would be approximately 
10 percent. Value of this butane in the gasoline would 
normally be considerably more than if it were sold as a 
separate product or with propane as LPG. 


Crude Oil Stripping 

Removal of gasoline from crude oil shows advantage 
when a high vapor pressure product is available to be 
blended with this gasoline. Generally, it would not be prac- 
tical to remove a desired product from crude with elaborate 
facilities, but simple gas stripping may be feasible. 

Stripping is most effective at low pressures, but at low 
pressure the facilities necessary for recovery of gasoline 
from stripping gas may be uneconomical. Often the rich 
gas from the stripper can be introduced into facilities used 
for other service. Gas may be mixed with that fed to low 
temperature separation facilities or to an absorber. Or, it 
may be introduced into a secondary absorber as the re- 
absorption section of a deethanizer-reabsorber. Various 
schemes of stripping are used, including stream stripping 
at a high temperature. 

By stripping with butane or propane, it may be possible 
to produce desired products without additional facilities. 
Fig 32 shows a scheme of stripping with butane where the 
crude is heated to a relatively low temperature by hot feed 
gas (butane). Overhead product flows to plant fractionation 
facilities to remove ethane and propane from the gasoline. 
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It would not be possible to introduce these vapors into 
final fractionation facilities if the heavy end content would 
raise the gasoline endpoint above limits. But, these vapors 
may be slightly cooled and the condensed fraction fed into 
the plant upstream from the point of gasoline endpoint 
control. In some instances, it may be desirable to heat the 
rich oil feed downstream from the oil to oil heat exchanger 
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Next Month in Modern Gasoline Plants: 


“Mechanical Refrigeration” will discuss vapor compres- 
sion, absorption, and “deep” refrigeration techniques as 
applied to gas processing plants. 
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THERE’S MORE 


FLEX BILITY 
IN THESE PACKAGE 


COMPRESSORS 


Stearns-Roger’s extensive manufacturing 
facilities and gas engineering personnel are 
exclusively responsible for your packaged 
compressor plant, from quotation to on-site 
operation. Our complete service 

assures you of a plant “custom built” to 
utmost efficiency and economy for the 
precise conditions of your field. 


Each rugged, compact unit, with 

the compressor of your choice, is completely 
design-engineered just as are 

much larger permanent field installations. 
Stearns-Roger Packaged Compressor 

Plants provide quick, easy installation and 
substantially automatic operation. 

For every important service — process 
engineering, custom fabrication, 

field erection... 


TAKE IT UP WITH 


& ~. mea 
we © os 5G $ ” no°er 


DENVER HOUSTON ti FASO 


Stearns-Roger Engineerin 





Here’s a fast rundown on... 


FACTORS IN LUBRICATING 
GREASE QUALITIES 


IN CHOOSING COMPONENTS 
for greases... particularly multipur- 
pose types...choice has to be con- 
sidered in terms of light, medium, and 
heavy soaps, and low, medium, and 
high viscosity oils. 

When used as thickeners in lubricat- 
ing greases, soaps of various metals 
confer different characteristics on the 
finished product. A soap which will 
give the most desirable qualities for 
the lubricant’s specific use is therefore 
chosen. Soaps and non-soaps most 
commonly used in lubricating grease 
manufacture are shown in the table. 
Also included are performance char- 
acteristics conferred by the thickeners. 

It is quite evident that if one lubri- 
cating grease is to be used for a variety 
of applications ...as are multipurpose 
products ... it should have as satisfac- 
tory a rating as possible in each of the 
qualities listed. 

For example, both aluminum and 
calcium base products have too low a 
usable temperature to qualify as multi- 
functional lubricating greases. Sodium 


base lubricants have the defect of poor 
water resistance, hence can’t be used in 
all applications. 

Barium and lithium base products 
have better average ratings than do 
the other lube greases listed. Thus, they 
predominate in the multipurpose grease 
field. 

Soap content in a lubricating grease 
depends largely on the product’s end 
use. For example, most products softer 
than No. 2 NGLI lubricating grease 
may thin out so much in automotive 
wheel bearing service that the lubricant 
may throw out on the brake bands. 

Any material stiffer than a No. 2 
NLGI grade would be difficult to han- 
dle in most dispensing systems. These 
two factors largely dictate the quanti- 
ties of soap used in multipurpose lubri- 
cating greases. Such proportions can 
be found in the range of 7 to 15 per- 
cent as a rule. 

Viscosity of the oil used in multi- 
purpose lubricating greases is a com- 
promise. Since such a lubricant is de- 
signed so that it will prove satisfactory 


TABLE NO. 1. Performance Characteristics of Different Types of Lubricating Greases. 
Based on average lubricating greases in trade. 


Maximum 
continuous 
usable 
temp °F" 


Pumpability 
at 32 F 

SOAP BASE 

Aluminum 175 Fair 

Barium 350 Fair 


Good 
or Fair 
Calcium Complex 250) Fair 


Calcium 175 


Good or 

Fair 
Good 

to Poor 
Good 

to Fair 


Lithium 300 
Sodium 


Sodium-Calcium 


NONSOAP BASE 

Modified Bentonite. .... 2h0 Good 
to Fair 
Good 
to Fair 

Good 
to Fair 


Fine Silica 250? 


Organic Compounds..... 3008 


Low temp 


Worked Service 
stability life 


Water 
resistance 


starting 
torque 


Medium Fair Poor 
Medium Good Good 


Short 
Moderate 
to long 
Medium Good Fair] Moderate 
to Low 
Medium 
to Low 
Medium 
to Low 

High Poor 

to Low 

Medium Fair 

to Low to Poor 


Good Faird* Moderate 
Moderate 
to Long 
Moderate 
to Long 
Moderate 
to Long 


Excellent 
to Fair 
Exhellent 
to Poor 
Excellent 
to Poor 


Good 


Moderate 
to Short 
Moderate 


Good Poor 
to Fair 

Good Poor 
to Fair 

Good 


Medium 
to Low 
Mediun 
to Low 
Medium 


to Low 


Moderate 
to Long 


Good 


(1) When certain synthetic lubricating fluids replace mineral oils, Maximum Continu- 
ous Usable Temperature may be as high as 400 F for some compositions contain- 


ing organic thickeners and fine silicas. 


(2) Values are influenced by viscosity of the oil in the lubricant. This tabulation pre- 


sumes an oil of about 20 SAE grade. 
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Dr. C. J. Boner, 


Kansas City, Missouri 


in a variety of applications, average or 
medium viscosity oil is found best. The 
same general rules hold for the oil in 
lubricating oils are also true for lubri- 
cating fluids. Thus, for high speeds a 
a low viscosity oil is best and for low 
speeds a high viscosity oil is preferable. 
It is evident that a multipurpose grease 
might be used in either type of appli- 
cation and therefore an oil interme- 
diate in viscosity will more nearly 
satisfy both conditions. 

Another consideration influencing 
choice of an oil of a certain viscosity 
is that one roller bearing company 
recommends a minimum viscosity of 75 
SUS at 210 F for wheel bearing lubri- 
cating greases. Some suppliers, know- 
ing that their multipurpose lubricating 
grease will be used for such applica- 
tions, use this as a basis for oil used in 
the subject lubricant. It will be found 
that most lubricating greases of this 
type contain oils of a viscosity range of 
300 to 800 SUS at 100 F. 

Certain characteristics of lubricat- 
ing oils largely determine ease of dis- 
pensability or pumpability at low tem- 
peratures. Thus, oils of high viscosity 
and low VI, which generally also have 
high pour points, give products which 
are difficult to pump at temperatures of 
freezing or even higher. Conversely, 
low viscosity, high VI and low pour 
point oils tend to permit production of 
lubricating greases which can be dis- 
pensed even at Zero. 

An extreme instance of the latter 
point is illustrated by products meet- 
ing MIL-G-10924A specification, 
which is used for lubrication of artillery 
and automotive equipment by the 
armed forces. Since it is expected that 
a vehicle may be required to operate in 
varying climatic conditions without a 
change of the lubricating grease, the 
lubricant must function over a wide 
temperature range. This characteristic 
is obtained by using oils with viscosities 
of 100 SUS at 100 F or less. 

Several years’ operation with lubri- 
cating greases corresponding to this 
specification has demonstrated that in 
well made products very low viscosity 
oils will function satisfactorily over a 
temperature range of —65 to +150 F. 


x*** 
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Ben Pod 
manufactured 
in one of the 


largest facilities 
in the world 


BORON TRIFLUORIDE 
HYDROFLUORIC ACID 


ANHYDROUS...AQUEOUS 


and a long list of other 
production-controlled high-quality fluorides 


Ammonium Bifiuoride Hydrofluoric Acid Aqueous 
Ammonium Fivoborate Hydrofluosilicic Acid 
Antimony Trifluoride Sublimed Lead Fivoborate 
Unloading mineral fivospar which Barium Fluoride Metallic Fluoborates 
comes to us from various parts of the world. Bismuth Fluoride Nickel Fluoborate 
Boron Trifluoride Potassium Bifluoride 
Boron Trifluoride Complexes Potassium Chromium Fluoride 
Chemi Wii ter peur Gee cay SA. Cadmium Fluoborate Potassium Fluoborate 
emical Safety Data Sheet SD-25 on properties 
and essential information about Chromium Fluoride Potassium Fluoride 
HYDROFLUORIC ACID Anhydrous and Aqueous. Copper Fivoborate Potassium Titanium Fluoride 
Fiuoboric Acid Silico Fluorides 
Fluorine Cells Sodium Fluoborate 
Fluorinating Agents Tin Fluoborate 
Frosting Mixtures Zinc Fluoborate 
Hydrofluoric Acid Anhydrous Zinc Fluoride 
wansiew If required you are invited to draw on the knowledge and experience of our 
yonnots staff of technical specialists on fluorides 





The Harshaw Chemical Company 


1945 EAST 97TH STREET * CLEVELAND 6, OHIO 


CHICAGO « CINCINNATI ¢ CLEVELAND ¢ DETROIT * HOUSTON « LOS ANGELES 
HASTINGS-ON-HUDSON, N.Y. © PHILADELPHIA «© PITTSBURGH 
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A new 


service proved ep mere hb es: 


of W-K-M’s 


Cresitive Engineering 


& 


GQ Cf non-lubricated Ball Valve 


This newest of W-K-M’s products is offered to valve 


users only after hundreds of tests in all types of 
service. This valve has proved that it will provide 


leakproof sealing in long, trouble-free service. 


DESIGNED FOR SUPERIOR PERFORMANCE 


Full Bore Conduit: Full, round conduit through 
body and ball assures full flow through valve. No 
restriction, no turbulence, no more friction or 
pressure loss through the valve than through an 


equivalent length of pipe. 


Leakproof two-way seal: The ball is suspended 
between Teflon seats under compression, assuring 
rated 

Actual 
sealed away and protected from any abrasive action 


leakproof service at working pressures or 


vacuum, indefinitely seating surfaces are 


of the lading flow in either open or closed position. 


Other advantages: Minimum 
maintenance 


minimum 
closing. 


parts, 


Quarter-turn opening and 
Corrosion resistant 


to 250° | 


Recommended for temperatures 


Available in carbon steel (ASA 150 Ib., 300 Ib.), 
and semi-steel (200 Ib., 400 Ib.); sizes range from 
¥2” through 6”. 


WRITE FOR CATALOG 1000 


‘ikea tars, 


pivision or QCf innustrRies 


NCORPORATED 


2117. HOUSTON, TEXAS 











NewQCf 


Ball Valves 
tested up to 


32 years 
with these ladings 
without a 
single failure 


Acetate 
Crude ammonia liquor 
Aviation fuel and Stoddard solvent 
Propane 
- Toluol 
Methylethylketone (MEK) 
Alkaline slurry 
Jet engine fuel (test cells 
Naphtha and coal tar solvents 
Paint cleaner and thinner 
Liquid soaps, DDT and chlordane 
Viny! chioride 

Butadiene liquid 

Copper ammonium acetate 
Carbon bisulphide 
Cleaning naphtha 

Lime and soda ash slurry 
Riboflavin media 

Gasoline (tank truck) 
Helium gas 

Coke oven by-product gas 

Gasoline (tank car) 


Chlorinated solvents 


WKM 
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> Successful Process Plant Practices, 
edited by Robert L. Davidson, published 
by McGraw-Hill Book Company, Inc., 
330 West 42nd Street, New York 36, 
New York. Pages 302. Price $10. 

Essentially a how-to reference manual 
of successful process plant practices, it 
puts at your fingertips practical methods 
and devices to deal with problems in man 
aging, scheduling, operating, maintaining 
and repairing in all process industries. It 
includes over 270 drawings and photos 
illustrating points to help you find the 
right answers to problems with minimum 
of time and trouble. 


> Fundamentals of Chemical Engineer- 
ing Operations, by Maurice G. Larian, 
published by Prentice-Hall, Inc., 70 Sth 
Avenue, New York 11, New York. Pages 
644. Price $10.50. 

This book has its greatest emphasis 
placed on the thermodynamic viewpoint 
in treating unit operations. It is written 
from a somewhat practical viewpoint and 
includes references to engineering eco- 
nomics, illustrated by appropriate ex- 
amples. The author has held the descrip- 
tive material on equipment to a minimum 


> Advances in Petroleum Chemistry and 
Refining, Vol. /, by Kenneth A. Kobe and 
John J. McKetta, Jr., published by Inter 
science Publishers, Inc., 250 Sth Avenue, 
New York 1, New York. Pages 641. Price 
$13.50 

rhis is the first in a series on the petro 
leum and petrochemicals industry. Ad- 
vances made by this industry are recorded 
in this first volume. Here is a book that 
ties the research scientist to the engineer 
The editors have conceived a blueprint of 
the whole industry divided into five main 
sections: Economics and Future Trends, 
Unit Operations and Design, Refining 
Processes, Petrochemicals, and Mechani- 
cal Equipment 
> Unfired Pressure Vessels, Chapter V/, 
part of API Guide for Inspection of Re 
finery Equipment, published by the Amer- 


ican Petroleum Institute, 50 West SOth 
Street, New York 20, New York. Pages 
47. Price $2 


Chapter VI, a guide to inspection of un- 
fired pressure vessels in refinery service, 
covers common methods and materials 
of construction; construction standards 
and inspection in service; reasons for in 
spection; causes of deterioration; fre- 
quency and time of inspection; and meth- 
ods, tools, and limits of inspection 


> Fired Heaters and Stacks, Chapter 1X, 
part of API Guide for Inspection of Re 
finery Equipment, published by the 
imerican Petroleum Institute, 50 West 
SOth Street, New York 20, New York 
Pages 56. Price $2 

Chapter IX covers general design of 
box-type, vertical, and special heaters and 
of smoke, flare, and blowdown stacks; 
reasons for inspection; causes of deter- 
ioration; frequency of inspection; safety 
precautions; and many other important 
items 
> API Specification for Mechanical Drive 
Steam Turbines for General Refinery 
Service, published by the American Pe- 


troleum Institute, 50 West 50th Street, 
New York 20, New York. Pages 28. Price 
$1.50 

Specification gives minimum require 


ments for general-purpose and special-pur 
pose horizontal, vertical, condensing, or 
non-condensing mechanical drive steam 








turbines. Design, materials, inspection and 
tests, preparation, shipment, erection, 
drawings and other required data and 
proposals are covered. 

> Fundamentals of High Polymers, by O 
A. Battista, published by Reinhold Pub 
lishing Corporation, 430 Park Avenue, 
New York 22, New York. Pages 140 
Price $5.50. 

This condensed, fundamental text cov 
ers every important area of high polymer 
science. It is well written for those who 
need a basic knowledge of this vast field 
It presents all types of high polymers in a 
manner especially suited to the non-spec 
ialist. A general bibliography provides an 
extensive guide to published literature 
> Biological Treatment of Sewage and 
Industrial Wastes, Vol. 1], by Joseph M« 
Cabe and W. W. Eckenfelder, Jr., pub 
lished by Reinhold Publishing Corpora 
tion, 430 Park Avenue, New York 22 
New York. Pages 330. Price $11.50 

This is the second volume in a series 
covering entire field of biological waste 
treatment. It records the proceedings of 
the Second Conference on Biological 
Waste Treatment held at Manhattan Col 
lege. It includes 28 papers, contributed 
by leading authorities and arranged in 
logical sequence. Three separate sections 
cover: Anaerobic Treatment, Sedimen 
tation and Floatation, Vacuum Filtration 
and Sludge Conditioning 


>» ASTM Manual on Measurement and 
Sampling of Petroleum and Petroleum 
Products, Third Edition, published by the 
American Society For Testing Materials 
1916 Race Street, Philadelphia 3, Penn 
sylvania. Pages 158. Price $3.50 (non 
member) and $2.80 

This manual presents under one cover 
available information for measuring 
quantities of petroleum and its products, 
and for obtaining representative samples 
thereof. Methods have been revised in 
this third edition to improve their useful 
ness and practicability. They are written 
concisely, yet in sufficient detail to per 
mit the procedures to be followed without 
further instruction 
> Fluorocarbons, by Merritt A. Rudner 
published by Reinhold Publishing Cor 
poration, 430 Park Avenue, New York 
22, New York. Pages 238. Price $5.75 

Properties, chemistry, processing and 
fabrication techniques and final applica 
tions of fluorocarbons are completely cov 
ered in this book. It demarcates the effi 
cient use of these materials by describ 
ing their capabilities and limitations as 
compared with other plastics. Book 
abounds in helpful charts, tables of pro 
cessing data and illustrations 
> ASA Revision of American Standard 
B16.5 for Steel Pipe Flanges and 
Flanged Fittings, published for Ameri 
can Standards Association, Dept. PRI, 70 
East 45 Street, New York 17, New York 
Price $3 

Revision deletes Class B pressure-tem 
perature ratings contained in the previous 
version of the standard and gives further 
clarification for remaining rating class 
formerly Class A. An appendix defines 
gasket qualifications suitable for pressure 
temperature ratings and another defines 
method of calculating lengths for bolts by 
establishing stud-bolt lengths from 
thread-to-thread, leaving out the height 
of points. Pressure-temperature data for 
a number of new materials and other in 
formation have also been added 





DESPITE the relatively low tempera- 
hy E tures involved, the need for insulating 
fuel oil storage tanks is often dictated 


by practical economics. For example, 
No. 6 fuel oil, probably the most com- 
monly used industrial fuel oil in this 
Kenneth M. Ritchie, Baldwin-Hill Company, Trenton, New Jersey country, must be stored at or above 
120 F. This is not a high temperature 
by most standards, but large outer sur- 
face area, and comparatively high rate 
of heat loss due to outdoor location, 
make insulation of heated bulk storage 
units desirable. Tank insulation be- 
comes more important when storing 
liquids even more viscous than No. 6, 
requiring even higher storage tempera- 
tures. 
The example (Table 1) illustrates 
annual dollar savings for insulating a 


| > large bulk storage tank in a temperate 
4 a i teri, arge bulk storage tank i temperate 


zone climate. By covering this theoreti- 


fi-< p-— an BS - ~ cal tank with 2 in. thick insulation 
‘| > blocks, as much as $72,255 in heating 
4 tie cal i . * costs may be saved in a single year. 

4 Cost of heating larger and smaller 
tanks operating at the same tempera- 
ture and under the same ambient con- 
ditions will vary directly with tank sur- 
face area. Costs will also vary with dif- 
ferent storage temperatures and cli- 
matic conditions. 

In the example shown in Table 1, the 
tank stores fuel oil at 140 F, and is 120 
ft in diam and 48 ft high. Its surface 
emissivity factor is assumed to be 0.90. 
Ambient conditions assumed in the 
problem seem reasonable when com- 
pared to Table 2, which lists mean 
temperatures and wind velocities for 


Al 


Metal sheathing approaches the top of a 100-ft diam fuel oil storage tank. In the upper por- 
tion, not yet covered, can be seen block insulation pointed with insulating-finishing cement, to 
insure thermal integrity. various cities. 


Table 1. Cost Comparison for Heating Bare and Insulated Fuel Oil Storage Tank. Table 2. 


BASIS Mean hourly 


Diameter ... reel 120 ft Mean ambient air re... a 
temperature seeded 50 F City deg I mph 
Height .... pias 48 ft Mean wind speed 10 mph New York, N. Y... 53.4 14.5 
Surface area 29,405 sq ft Cost of heat per Buffalo, N. Y. 47.5 14.6 
million Btu ... $0.60 Baltimore, Md 7. 9.9 
Hot surface temperature 140 F Thermal conductivity Atlanta, Ga. .. ; 9.8 
of insulation 0.33 Chicago, Mlinois 10.7 


‘ 


Block-type Kansas City, Mo 56. 10.1 
" Houston, Tex. t 10.0 
Los Angeles, Calif. 60. 6.1 


Type of insulation ...... : none 
Thickness of insulation . Opaaee cag 0 2-in. 
Heat loss, Btu/hr per sq ft.... onan 483 15.40 
Annual heating cost at ee 60 per 1,000, 000 Btu Yearly mean temperature based on 
(8,760 hr/yr) ei $74,635 2,380 U.S. Weather Bureau statistics, 1921- 

$72,255 1950. 
Yearly mean hourly wind speed, U.S. 


Annual savings’ 
*This does not include amortization of the insulation. Weather Bureau statistics. 
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Calculations were based upon these 


equations: 
U, = .172 x 10* x e (T,* —T,*) 
Ss es ee ORE a (1) 
U. = (t,—t,) (1 + .225v) . (2) 
U= t—(, 
x t,—t 
kTU+U, ©) 
t. ty, (ia ee 
where: 


k = thermal conductivity of block 
insulation at its mean tem- 
perature, Btu, in./hr sq ft F 


\| 


ambient air temperature, deg 


a 

t,, = hot surface temperature, deg 
FE 

t, = outside surface temperature, 
deg F 

T, = ambient air temperature, deg 
R 

I, = outside surface temperature, 
deg R 

U = U, + U,= overall heat trans- 


mission or surface heat loss, 
Btu sq ft per hr 


U.. = surface convection loss, Btu/ 
sq ft, per hr 


U, = surface radiation loss, Btu/sq 
ft per hr 


X = insulation thickness, inches 
v = wind velocity, ft/sec 


e = emissivity 


These equations were applied this 
way: 

Heat loss from the uninsulated tank 
was computed by adding U, and U, 
from formulas | and 2, with T, = 600R 
and t, = 140 F. 

Total heat loss in the three insulated 
conditions was found by balancing 
overall heat transmission (U) and sur- 
face heat loss (U, + U,). Cut-and-try 
calculations were used for all four 
formulas in this manner: 


Step |— Assume an outer surface 
temperature for the insula- 
tion and calculate U, and 
U,.. from formulas | and 2. 


Step 2 — Substitute in formula 3 and 
solve for U, using a thermal 
conductivity of .33 which is 
reasonable for the probable 
range of mean _ insulation 
temperatures. U should very 
nearly equal U, + U,. 
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Step 3 — Calculate t, by substituting 
in formula 4, If the calcu- 
lated t, is within +1 deg of 
the t, assumed in step 1, the 
values are acceptable. If not, 
substitute the calculated t, in 
formulas | and 2 and repeat 
steps 1, 2, and 3 until this 
condition is met. 


Calculated heat loss figures should 
be conservative, since loss from the 
roof is assumed to be the same as from 
the sides. Actually, losses from the roof 
will be greater than from the sides. 

Full realization of savings to be 
gained by insulating tanks will, of 
course, depend upon efficiency of the 
thermal barrier. Primary considera- 
tions here are selection of insulating 
material, the structural stability of the 
heat barrier, and integrity of the 
weather seal. 

Material selection. Block insulation 
is a practical and economical choice. 
Its high degree of structural strength 
eliminates the need for complex attach- 
ment methods. Resilient blocks resist 
fracture and abrasion in handling. 

Erection. Method of securing the in- 
sulation is very important from the 
standpoints of maximum thermal ef- 
ficiency and installation permanence. 
Primary erection consideration is 
establishment of a tight thermal seal, 
having structural stability and provi- 
sion for thermal expansion of the tank. 

Large size blocks are laid with their 
long dimension parallel to the vertical 
axis of the tank; adjacent blocks are 
staggered. All are held against the sur- 
face of the tank with steel expander 
strap. Joints between the blocks are 
pointed with quick-setting insulating- 
finishing cement. 

Thermal expansion. Subsequent ther- 
mal expansion of a tank can be com- 
pensated by attaching the insulating 
wall in separate, independent sections. 
None of the individual sections, sepa- 
rated by horizontal and vertical mem- 
bers which support the insulation, need 
accommodate more than one inch of 
expansion in either direction. 

Steel angles, welded to the shell, 
encircle the tank and serve as shelves 
to support the blocks. The angles are 
spaced so that, between adjacent 
shelves, total longitudinal expansion of 
the tank will be less than one inch, 

Vertical rods, welded at intervals 
around the vessel circumference, sup- 
port insulation horizontally. Welding 
studs space the rods away from the 
tank surface. The rods anchor the ex- 
pander strap stretched between them, 
They are spaced so there will be less 
than one inch of circumferential ex- 
pansion between adjacent vertical sup- 
port rods. 


Thus, no part of the insulation sus- 
tains the tank’s total thermal expansion 
in either direction. Blocks covering 
each section of tank surface, between 
adjacent angles and rods, are independ- 
ent of blocks in other sections. If the 
blocks have been tightly applied, they 
will adjust easily to this limited increase 
in surface area, as will the expander 
strap. 

Weatherproofing. Use of sheet metal 
sheathing is popular, and probably the 
most effective method of weatherproof- 
ing insulation on cylindrical vessels 
Either galvanized sheet steel or sheet 
aluminum may be used. 

Sheets are applied with the long di- 
mension horizontal, supported by each 
other and by the horizontal angle 
shelves which also support the insula- 
tion. Vertical joints are flat-lock seams 
joined with sheet metal screws. The 
plain edge of the “locked-in” sheet is 
penetrated by screws through pre- 
punched holes, slotted horizontally to 
allow the sheet to slip along with cir- 
cumferential expansion of the vessel. 

Horizontal seams between adjacent 
rings of metal sheets are lapped, with 
the overlapping upper sheet supported 
from below by an “S” clip hung on 
the top edge of the lower sheet. Sheet 
metal screws join the overlapping 
sheets. Here, the pre-punched screw 
holes in the overlapped lower sheet are 
slotted vertically to allow for longitudi- 
nal expansion of the tank. 

Care must be taken in the selection 
of screws, washers, clips, and other 
metal material so that no galvanic cor- 
rosion will occur between adjacent 
parts. 

Tank roof. Insulation can be secured 
to the roof of the tank by impaling 
the insulation blocks over upright 
studs welded to the roof and securing 
them with speed clips. This same meth- 
od of attachment can be used on side- 
walls wherever projections prevent use 
of steel strap, such as alongside stair- 
ways. 

Aluminum sheets or roofing secured 
by sheet metal screws or welding studs 
may be used for weatherproofing tank 
roofs. Or, they may be weatherproofed 
by application of two courses of 15-lb 
roofing felt followed by a final layer 
of 55-lb roofing felt. Type of weather- 
proofing used on the roof is often in 
fluenced by the foot traffic expected in 
service. 

Whatever method is used on the 
roof, sheet metal flashing should be 
installed at the junction of sidewalls 
and roof to insure that water cannot 
run behind sidewall sheathing and 
penetrate the insulation behind it 
Flashing must also be used to prevent 
intrusion of water at any break in the 
metal jacket required by a projection 
from the tank surface. eee 
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head of the Okla- 
homa State Univer- 
sity School of Chem- 
ical Engineering. He 
has been acting head 
since May 1957. 
Maddox, 32, has 
been a member of 
the OSU engineer- 
ing faculty since 
1950. Maddox has 

served as consultant 
Dr. R. N. Maddox for a number of 
Oklahoma industries, particularly in use 
of electronic computers to design petro- 
leum banding facilities. 





NEW ALL 





Maddox has 7 named 


s W. F. Brown has been oO" to 
manager of manufacturing for Continen- 
tal Oil Company’s Rocky Mountain re- 
gion. Formerly assistant regional manu- 
facturing manager, he succeeds J. E. Fe- 
nex, who retired May 31. 

> Promotions in Humble Oil & Refining 
Company's Baytown Refinery are James 
Harrop and H. H. Meier named assist- 
ant managers. Harrop is responsible for 
the coordination and blending, technical, 
employee relations, medical, accounting 
and plant protection divisions. The op- 
erating, utilities and oi] movements, and 
mechanical and construction divsions are 
under Meier. H. F. Goss has been named 
operations advisor to Mr. Harrop and 











THE WAY 


ONLY the application-engineered 


DATA X 


GAGE 


REMOTE MEASUREMENT AND CONTROL SYSTEM 


offers these exclusive advantages 


@ Only digital system with 1/16” accuracy 
independent of product gravity 


N E W @ Only system satisfactory for use in 


ACCURACY 


FLOATING ROOF TANKS. 
Only system to give reliable readings during 
blending turbulence. 


@ Only system with POWER FLOAT (moving mechanical 


NEW 


surface finder) which checks itself automatically. 


Transistors are used instead of short-lived vacuum tubes. 


R E L | A B | L | T Y @ A true digital system with unlimited-distance, 
error-safe telemetering. 





NEW 
FLEXIBILITY 


Single dial control for both level and temperature measurement, 
100 reading point capacity; applicable for alarm 

devices, valve and pump controls, remote transmission 

for data processing. 


@ Application-engineered approach gives you 


assured performance. 


*Trademark registration applied for 


Write for complete information, specify Bulletin M-601. 


TEXAS INSTRUMENTS 


INCORPORATED 
INDUSTRIAL INSTRUMENTATION DIVISION 


® 3608 BUFFALO SPEEDWAY « HOUSTON 6. TEXAS + CABLE: HOULAB 
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will work on special assignments. W. B. 
Franklin heads the new technical divi- 
sion and H. Hartman omes me- 
chanical and construction superintendent. 
Ralph G. Sharpless was promoted to sen- 
ior engineer in the technical division. 


> R. E. Luton, vice president of refining 
of the Ohio Oil Company, has been 
elected a director of the company to suc- 
ceed H. C, King who retired July 1. King, 
vice president of finance, will complete a 
career of more than 37 years’ service with 
Ohio Oil. Luton has been active in Ohio 
Oil’s refining management for more than 
30 years. 


> C. C. Brumbaugh, director of engineer- 
ing for Diamond Alkali Company since 
June, 1954, has been appointed a vice 

resident. Named to succeed Brumbaugh 
is Robert C. Sutter, operations manager 
of Diamond's Chlorinated Products Divi- 
sion. 


> John B. Duckworth is the new research 
coordinator in the Standard Oil Company 
(Indiana) research department at Chi- 
cago. His former position was director 
of automotive research at the company’s 
Whiting, Ind., research laboratories. Suc- 
ceeding Duckworth will be Harold R. 

erro, section leader in the automo- 
tive research division. Lamont Eltinge is 
being advanced to section leader, replac- 
ing Taliaferro. Theodore O. Wagner suc- 
ceeds Eltinge as group leader. 


> W. J. Deevy and Ray Shannon an- 
nounce the formation of a partnership, 
Deevy and Shannon, Consulting Engi- 
neers. They will offer engineering and de- 
sign services to the process industries of 
southeast Texas and southwest Louisiana. 


> C. Willis Stose has been appointed 
manager of The Atlantic Refining Com- 
pany’s Philadelphia refinery. He succeeds 


ia 


C. W. Stose 


D. T. Shaw 


D. T. Shaw, manager of the refinery since 
1952, who is retiring after 29 years of 
service with the firm. Stose’s previous 
position was that of general superinten- 
dent. 


> Albert W. Sublett has been appointed 
assistant supervisor for light oils planning 
in the manufacturing department plan- 
ning division of Standard Oil Company 
(Indiana) Chicago general offices. Em- 
ployed with Standard since 1947 he was 
formerly assistant general foreman. 


> John C. Anderson has been appointed 
controller for The Vickers Petroleum Co., 
Inc. Former controller for Pontiac Refin- 
ing Corporation, Corpus Christi, Texas, 
Anderson has had a wealth of oil industry 
and management experience. 


> Wayne A. Proell was named to the posi- 
tion of division director in the Standard 
Oil Company (Indiana) research depart- 
ment in charge of work on solid propel- 
lants used in missiles and jet aircraft. His 
former position was that of section leader, 
a position he held since 1955. 
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DU PONT Gimeal NEWS 


Number 90 in a Series of Bulletins for the Petroleum Industry AUGUST 1958 


Demand for continuous on-stream blending 
prompts this Du Pont service 








——— It used to be a simple matter to blend a little casinghead or cracked 
‘6 9% ; 

Dacron”*, made in part gasoline with the straight run from the stills. But today 
from oil, serves the well 


Every refiner faces the problem of blending from 4 to 10 components 
dressed executive 


into his gasoline from an even greater number of production sources 
plus an increasing array of dyes, inhibitors and other additives. 


To help vou meet this heavy—and rapidly growing heavier —blend 





ing load, the DuPont Petroleum Chemicals Division now offers an 


impartial consultation service on continuous on-stream blending 








Suits made with Du Pont “Dacron” | 
polyester fiber offer advantages to the 
businessman. Those to whom neat ap- 
pearance and comfort are important 
are broadening the world market for | 
“Dacron”. . . and so for petroleum. 

The prime quality of “Dacron” (often 
combined in fabrics with other fibers) 
is neat appearance. Such fabrics have 
remarkable crease-retention and resist 
ance to wrinkles. 

Suits made with “Dacron” are easy to 
care for. All are dry cleanable and many 
come in wash and wear constructions. 
Winter weight fabrics are warm, and 
those for summer are extremely cool 














Chemical companies B. G. CRANE (in dark suit) inspects console used in automatically taking tank farm temperature 
Du Pont, manufacturer of “Dacron” and gauges. These figures are fed to a computer which automatically converts them to volumes 
and nvlon. also an oil derivative. is corrected to 60 F. The information is automatically printed three times a day on inventory report 


. ; . . t t t the thr 
growing as a consumer of petroleum. forms. Instantaneous gauging information on any tank can be obtained by the operator a t ow 


So are other chemical companies which 
make synthetic fibers. As demand for 


of a selector switch 





them increases, this market for petrole- Trend to automation area left for improvement in produ t 
um will expand. The petroleum industry has always handling is the tank farm and light oil 
Deven” is Da Poe ' oh Dae die eolinsies been a leader in the trend to automatic dispatching, blending and loadin 

coteas processing operations. But one larg operations 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company [!nc cc» 
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JUPONT 


Continuous Blending 


Now, the adoption of continuous 
blending of motor fuel is one of the last 
steps to achieve straight-through han- 
dling of all refinery products and elimi- 
nation of the need for intermediate 
storage. 

What you gain 

In comparison with batch and partial 
blending methods, the continuous on 
stream method offers many advantages. 
Refiners who are now using the auto 
matic continuous method report that 
they are successfully realizing all, or 
most, of the following benefits: 

1. Increased tank utilization 

2. Elimination of reblending 

3. Elimination of quality giveaway 

4. Reduced loss of light ends 

5. Blending closer to ultimate speci 

fications 

6. Flexibility in maintaining inven 

tory in base stocks 

7. Lower power costs 


8. Reduced inventory of TEL and 
other additives in finished gas 
oline 

9. Simplification of butane shrink 
age factor 


10. Increased safety 





RATE CONTROL VALVES in the automatic gas 


oline-blending manifold and stock solution 
tanks used for the continuous injection of 


additives. 


To help you 


If you are considering setting up eithe: 
a partially or completely automatic 
continuous blending procedure at your 
refinery, we believe it will pay you to 
consult with Mr. B. Gardner Crane, 
our Petroleum Chemicals Division au 
thority on continuous blending meth 
ods. He has had wide experience in 
working with a number of refiners on 
all aspects of continuous blending 
problems. You'll find his recommen 
dations completely objective and im 
partial. Your local Petroleum Chemi 
cals Division representative will be 
glad to make arrangements. 











4 DRAMATI excit- 


ing tuture 
products developed by the 


EXAMPLE of 
petroleum-based 
chemical 


uses ot 
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Conia NEWS 


Space platform built with petroleum-based 
products predicted for future 





industry is this proposed space plat 
form. 

Rocket expert Dr. Wernher von 
Braun predicts that 1980 will see the 


first space platform built to accommo 


date scientific research installations. 
Oil in space 
Such a platform would probably be 


built of the same durable, economical 
petroleum products that are revolution 
izing modern housing. The structure 
would be prefabricated on the ground, 
of oil-derived materials of plastic o1 
rubberized nylon. The parts would 
then be shipped in cargo rockets into 
their orbit, put together, and inflated 
with internal pressure. 








Du Pont warehouses meet emergency additives 
needs of “caught-short” refiners 


broke out recently at a mid- 
refinery, an alert DuPont 
representative rushed to the scene to 
offer whatever assistance he could. He 
found that the blaze had consumed the 
refinery’s entire stock of additives. 

He phoned a nearby DuPont ware- 
house, and within a few hours a new 
supply of additives was on the way by 
train, arriving next morning. 

In another instance, a refinery un- 
expectedly ran low on gasoline dye. A 
rush order was phoned to a DuPont 
regional office at 1 p.m. The dye was 
shipped from a nearby DuPont ware- 
house the same afternoon. In spite of a 
nine-inch snowfall which blanketed the 
route, the truck delivered the dye be- 
fore the refinery’s dwindling supply 
ran out. 


When fire 


continent 


These are only two of many exam- 
ples of how our well stocked, conven- 
iently located warehouses can help you 
additives shortage. There are 
‘arneys Point, 


solve an 
seven warehouses: at ( 


New Jersey; East Chicago, Indiana; 
Kansas City, Missouri; La Porte, Texas; 
Billings, Montana; Mt. Vernon, Wash- 


ington; and Los Angeles, California. 
Each maintains an ample supply of 
DuPont additives, including DuPont 
Metal Deactivator, antioxidants, dyes, 
fuel oil additives, and grease stabilizers. 
For these or similar Du Pont services, 
contact the nearest office in this list: 


———SALES OFFICES —— 


RAndolph 6-8630 
SUperior 1-1363 


Chicago 3-8 So. Michigan Ave 
Cleveland 15-25 Prospect Ave 


Houston 2 
705 Bank of Commerce Bidg 


Los Angeles 17-612 So. Flower St 


New York 20 
45 Rockefeller Plaza 


Philadelphia 23 Penn Center Plaza 
Pittsburgh 221 Gateway Center 
San Francisco 4-111 Sutter St 
Seattle 34003 Aurora Ave 

Tulsa 1—1811 So. Baltimore Ave LUther 5-5578 
In Canada—DuPont Company of Canada (1956) Lim 
ited, Petroleum Chemicals, 85 Eglinton Ave. East, 
Toronto 12 Ontario HUdson 1-6461 
in Other Countries Organic Chemicals Department, 
Export Division, 7447 Nemours Bidg., Wilmington 
98, Del., PRospect 4-2962 


CApitol 5-1151 
MAdison 4-1354 
COlumbus 5-2342 
LOcust 8-3531 
ATlantic 1-2933 
EXbrook 2-1934 
MElrose 2-6977 


RE6.U. 5. Pat. OFF 


Better Things for Better Living 
... through Chemistry 


Du Pont Tetraethyl Lead and other Petroleum Additives 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.! 
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Incoming board of directors of the Natural Gasoline Supply Men's Association, elected for the 
1958-59 term, took office at its first scheduled meeting in Dallas, Texas. 

Members of the Board are, (| to r) seated: C. P. Stanley, Rudy Zorn, W. F. Hildebrand, W. F. 
Matheny, incoming President H. O. Sears, G. C. Thrift, retiring President Jimmy Dvoracek, 
E. L. Stark, A. F. Canada, R. P. Walker, and Jimmy Okeson. 

Standing: C. Victor Bolles, F. W. Bell, J. B. Zachry, James S. Kone, Ray F. Riddle, T. R. Cross, 





E. O. Haltom, James E. Hughes and |. Earl Nutter. 


> Newly-appointed patent associates of 
Esso Research and Engineering Company 
are Charles D. Stores, who heads Esso 
Research's patent office in Washington, 
D.C., Peter H. Smolka and Seymour 
Stahl. New research associates are Albert 
M. Gessler and Erik Tornqvist. Both are 
members of the firm’s chemicals research 
division. Walter W. Gleason and Robert 
F. Neu have been named section heads of 
Esso. Gleason has been appointed 
head of a polymers section in the Linden 
firm’s technical service unit. Neu is in 
charge of a section concerned with appli- 
cations development work in chemicals 
research division. 











SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- BASIC 
rosion, joint seizure. BLENDS 


LIQUID WRENCH 


The super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 







Liquid Wrench works 
fast... yet is absolutely 
safe for all metals and 
alloys. 


{LIZ 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 


RADIATOR SPECIALTY CO. 


° 
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> V. F. Beyer has been appointed man- 
ager of white oil and petroleum sulfonate 
sales for Continental Oil Company. 
Formerly director of petroleum sulfonate 
sales, he will continue to make his head- 
quarters in New York. A. C. Kellerman, 
sales representative for Conoco’s petro- 
chemical department, has been promoted 
to director of petroleum sulfonate sales. 
> Leonard Acquaviva and E. Harold 
Paulu have been appointed engineering 
associates of Esso Research and Engi- 
neering Company. Acquaviva, with the 
company for 29 years, was formerly as- 
sistant chief draftsman. Paulu has been 
with the company for 22 years. Charles 
W. Foust, Christopher E. Loeser and Ar- 
thur K. Scott have also been named engi- 
neering associates, Scott, a member of the 
firm’s planning engineering division, 
started his Esso career in 1936. Loeser, 
also a member of the firm's design engi- 
neering division, started his Esso career 
in 1947. Foust, with the company since 
1932, is a member of the firm’s process 
research division. 

> Dr. Norman Parnell, formerly with the 
DuPont Company, Murray Greyson, pre- 
viously with Houdry Process Corpora- 
tion, will serve as research chemists and 
Robert Stone, recent graduate from MIT, 
will be an associate engineer in the Radi- 
ation Laboratory of Cities Service Re- 
search and Development Company. Dr. 
Anthony Revukas, who was formerly 
with Tidewater Oil Company, was ap- 
pointed group leader in motor gasolines 
at the Cranbury laboratory. 

> John J. Coates, assistant plant manager 
of Esso Standard Oil Company's Pitts- 
burgh grease plant, has been promoted 
to manager. He succeeds Carter Wasson, 
who retires after 38 years of service 

> Harold G. Mangelsdorf has been ap- 
pointed deputy coordinator of Standard 
Oil Company's (New Jersey) worldwide 
refinery activities. He is former chairman 
of the Jersey Standard Advisory Commit- 
tee on Human Relations, a post he had 
held since 1956. Mangelsdorf began his 
career with the Jersey organization in 
1934 as an engineer at Esso Standard Oil 
Company's Baton Rouge, Louisiana, re 
finery 

> Daniel F. Cameron, chief process en 
gineer in Continental Oil Company's 
manufacturing department, has been se 
lected from American industry to receive 
a 1958-59 Sloan Fellowship at the Massa 
chusetts Institute of Technology 
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ALUMINUM 


CHLORIDE 
make yours 


SOLVAY 





Uniformity of product is one of 
the many sound reasons for speci- 
fying So_vay Aluminum Chloride 
Quality, service, dependability, 
purity are other important con- 


siderations. 
Write for literature, prices, spe- 
cific information. 


SOLVAY PROCESS 
DiviSion 
61 Broadway, N.Y. 6, N.Y 


Branch Soles Offices 
Ik * f ‘ » f » 
Ik t . H . N 0 


Itilade ly 
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Shell 
Development 
Co. design 
Patd 


This Continuous Vapor-Pressure Recorder: 
PAYS OUT in onefto three months ~~. 


—*2 


It continuously samples and records the vapor 
pressure of gasoline or liquefied gases in a flow- 
ing stream. 


Elimination of laboratory tests alone pays the 
whole cost of the Continuous Vapor-Pressure Re- 
corder installation in as little as one month. After 
that, the savings show up in economy in production. 


This instrument is simple, reliable, and needs but 
occasional maintenance. 


Hallikainen Instruments, well-known specialists 
in the manufacture of instruments for refineries, 
are proud to announce this instrument. Write for 
full technical details now, and judge for yourself 
how this instrument can save money for your re- 


LIKAINEN 
Sasteuments 


BERKELEY 10, CALIFORNIA 


1341 SEVENTH STREET 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE 
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ARL 


finery. Ask us for all the facts on the Continuous 
Vapor-Pressure Recorder. 


Other money-saving precision products 
made by Hallikainen Instruments: 


Initial Boiling Point Re- 
corder* is used to measure 
initial boiling points of light 
hydrocarbons 


J a 
— 


Sulfuric Acid Analyzer (for 
Alkylation Plants) continu- 
ously samples an alkylation 
acid stream and measures 
acid strength. Saves as much 
as $400 a day on replace 
ment acid. 


Color Alarm* provides an 
alarm or visual signal when 
color limit is exceeded. 


CONTINUOUS INDICAT- 
ING AND RECORDING 
VISCOMETER* 


highly accurote 
explosion-proof design for 
use in hazardous areas; 
installed at the process unit 
it not only decreases the 
cost of laboratory analysis, 
but also aids the operator 

in more efficiently controlling 
refining operations. 


*Shell Development Co. 
design 
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READY TO ROLL from storage racks to bundling jigs, these 


heat exchanger tube sheets symbolize the assembly-line techniques 
developed by The M. W. Kellogg Company to speed fabrication, 
yet still adhere throughout to the highest standards of design 

and engineering. To assure the optimum in heat transfer 
equipment for petroleum refinery and chemical plant service, 

call Kellogg’s Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 


SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International ¢ 
Soctete Kellogg, Paris e Companhta Kellogg Brastiet Kk 


ue Ae yg Pan 
Kellogg de 


New Liquid Level Control 








A new liquid level control system has 
been developed to maintain a constant 
level in tanks and vessels. System consists 
of a motor equipped with a pneumatic 
actuator. The motor automatically pro 
vides variable speed to the pump to main- 


Simplified Digital Computer 

New general purpose digital computer 
is made available on either a lease or 
purchase basis. Commands and data may 
be stored in the computer's internal mem- 
ory and commands can be obeyed auto- 
matically. Its physical size has been kept 
small by the use of serial logic and time 
sharing techniques in the internal design 
Bendix Computer-Division of Bendix 
Aviation Corporation. 

Circle number (42) on reply card. 


Fractionator Computer 

New series of analog in-process com- 
puters is announced by Southwestern In- 
dustrial Electronics Company. Reliability 
is said to be extremely high through elim 
ination of all vacuum tubes, relays and 
servo-slidewires. Computers are used first 
as operational aids and later as optimiz 
ing controllers in fractionating towers or 
distillation columns. Process transmitters 
provide input data. With no exposed con 
tacts it may be placed safely in an ex 
plosive area. Southwestern Industrial 
Electronics Company. 

Circle number (43) on reply card 
Miniature Chromatograph 
Syringes 

A new miniature syringe permits frac- 
tions of a microliter to be read directly. 
Internal standardization can be elimi- 
nated with this syringe, which has total 
capacity of 10 microliters and a total 
dead volume in syringe and needle of 0.5 
microliter. It may be used for highly sen 
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Refining = Processing 


Equipment 


LEVEL CONTROLLER 


tain a constant level within the tank. New 
system is entirely pneumatic, contains no 
floats or flow restricting valves. U. S. 
Electrical Motors, Inc 


Circle number (41) on reply card. 
sitive chromatographs. Syringe uses a 
cemented needle, 0.018 in. in diam and 
2 in. in length. The Hamilton Company. 


Circle number (44) on reply card. 


Mass Spectrum Digitizer 

New analog-to-digital converter has 
been developed to measure and tabulate 
peak heights from the mass spectrom- 
eter’s oscillograms. It converts the am- 
plitude and true mass number on each 
mass-spectrum peak — except metastable 
peaks — into a signal to a parallel-entry 
type paper-tape printer. Readout is con- 
tinuously available during mass spec- 
trometer’s run. Consolidated Electrody- 
namics Corporation. 

Circle number (45) on reply card. 


Flowmeter Calibrating Unit 

New packaged portable unit for cali- 
brating liquid flowmeters uses turbine 
flowmeters as the calibrating standard. 
Water, hydrocarbons and/or oils are used 
as calibrating medium, unit is accurate 
to 0.5 percent of instantaneous flow rate 
Range is from 0.5 to 150 gal per min. 
Basic design is flexible to permit tailoring 
to individual customer's requirements 
Fischer & Porter Co 

Circle number (46) on reply card. 


Fraction Collector Accessory 
New device makes possible isolation 
of pure quantities of material as small as 
0.0002 cc. It is an accessory for the 
Beckman GC-2 Gas Chromatograph and 
becomes a preparative tool, separating 


complex liquid or gas mixtures into 
chromatograph-pure fractions and cap- 
turing them for analysis by infrared spec- 
troscopy or for other studies. Collector 
system consists of a 5 cc chromatographic 
column. Beckman Instruments, Inc. 
Circle number (47) on reply card. 


New Light Portable 
X-Ray Unit 

GE has made available a light, high 
voltage and inexpensive X-ray unit for 
field and plant radiography. Named the 
LX-140, effective radiation protection, 
unitized design, simplified controls and 
dust and moisture proof head are claimed. 
Radiographs with 2 percent sensitivity 
and 1.5 density can be produced with a 
1% min exposure. General Electric Com- 
pany, X-Ray Department. 

Circle number (48) on reply card. 


Air-Dry Protective Coating 


An air-dry protective coating with proc- 
ess field history as a tank lining for sour 
crude, aromatic solvents, high octane gas- 
oline and chlorinated solvents is being 
manufactured. It is applied in a film 
thickness of 8 to 10 mils, requiring 2 
spray coats. Heavy film building proper- 
ties simplify application procedure under 
unfavorable conditions. Wisconsin Pro- 
tective Coating Company. 

Circle number (49) on reply card. 


Explosion-Proof Cable 


Connectors 


Explosion-proof cable connector has 
been introduced for use with portable 
equipment in semi-hazardous plant areas. 
The aluminum housed 3-part body is 
guaranteed explosion proof and dust 
proof. To prevent strain on the wire con- 
nectors from sudden tugs on the cord, 
an auxiliary cord clamp is provided. 
Appleton Electric Company. 

Circle number (50) on reply card. 


New Steam Generator Furnace 
New oil and/or gas fired pressurized- 
furnace steam generator designed for 
power, process or heating loads requir- 
ing steam capacities up to 400,000 Ib per 
hr is being marketed. New unit claims an 
advanced design in “Membrane Wall” 
prefabricated furnace construction, which 
utilizes welded tubular furnace wall 
panels. The Babcock & Wilcox Company. 
Circle number (51) on reply card. 


UPVC Lined Fittings & Pipe 

Tube Turns Plastics, Inc. and Swepco 
Tube Corporation have announced man- 
ufacture and sale of unplasticized poly- 
vinyl chloride lined fittings and pipe. 
UPVC fittings and pipe are offered in 
sizes % in. through 3 in. The shielded 
piping is claimed ideal for handling cor 
rosive fluids. When fittings are bolted 
together, no gasket is necessary. Tube 
Turns Plastics, Inc. and Swepco Tube 
Corporation. 

Circle number (52) on reply card. 
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PROPER 
TOOLING 


= Four Point Program Provides: 
service-proved engineering design 
guaranteed job ratings 


complete fabricating facilities 
technical service before, during and after installation 














One reason that Efco does it right is its many years of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WELL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8&8, TEXAS 


RMAT 
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For top...Monel lining 


Poe For trays...solid Monel 


For shell and base...carbon steel 


How to put tower corrosion 


ona 


Tower-top corrosion won't cause 
trouble in the fractionating tower 
shown above. 

The builder of this tower, Fritz 
W. Glitsch & Sons, working closely 
with the refiner and Inco’s Corro- 
sion Engineering Section, put cor- 
diet” of 


rosion on a “starvation 


Monel* nickel-copper alloy. 


They put Monel alloy at the trouble 
spots. Above the probable dew line 


“starvation diet” 


(the top 15 feet, 6 inches) a 3/32- 
inch Monel alloy lining was used. 
For the trays, where agitation could 
intensify corrosion, a special design 
was employed in solid Monel alloy. 


This is only one case... but it’s typ- 
ical of the way engineers are putting 
Monel nickel-copper alloy to work 
to resist tower corrosion by dilute 
hydrochloric acid and corrosive 
salts, at temperatures up to 500°F. 


How is your tower down-time 
record? If it’s not what it should be 
and tower-top corrosion is the cause, 
look into the possibilities of Monel 
alloy construction. Write Inco’s Cor- 
rosion Engineering Section. Make 
the solution of your corrosion prob- 
lem a team effort. “Registered trademark 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street dikeo, New York 5, N.Y. 





INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 


C-52 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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New Equipment 





Aluminum Jacket Pipe Elbow 


Right-angle turns in insulated pipe- 
lines can now be enclosed with a new 
aluminum jacketing product. Elbow has 
an almost squared-off contour which 
gives it ample space to fit both sharp or 
gently curving turns, without cutting 
away insulation. Twelve sizes can fit 107 
combinations of pipe diam and insula- 
tion thicknesses, up to an OD of 12.81 
in. General Aluminum Supply Company 


Circle number (53) on reply card. 





FREE GUIDE TO 
BETTER WRITING 


“How to Write Better Technical 
Articles” has been reprinted for the 
third time from The Refining Engi- 
neer. It’s available to no cost to you 
In just three pages, it 
shows how to make your written ma- 
terial... letters, reports articles 

. Sparkle. Various forms of organi- 
zation are compared, and important 
tips are provided on how to make your 
writing easier to read and more effec 
tive. Author John I 
you how to speed your writing an 


fast-reading 


and 


Kent also shows 


important factor when your work sche 
dule is crowded 
Circle number (54) on reply card 





New Refining Literature 





Furnace Tubes Selection Guide 

Designers and engineers selecting fur- 
nace tubing for refinery and petrochemi- 
cal service will find a reprint of a techni- 
cal paper published by The Refining En- 
gineer of interest and value. This 1 1-page 
article includes tables showing properties 
of different types of tubing steels com- 
monly employed in such service. The Bab- 
cock & Wilcox Company 

Circle number (55) on reply card 


Cycloidal Vacuum Blowers 


A new bulletin gives full information 
on construction and technical data on ca- 
pacities and ratings of cycloidal vacuum 
blowers. Full-color cutaway view of the 
blower shows design features of the equip- 
ment. This bulletin makes it possible for 
an engineer to make initial selection of 
equipment on basis of data presented, ac- 
cording to Roots-Connersville Blower 
one of the Dresser Industries, Inc 


Circle number (56) on reply card 


Flow Metering Data 


New bulletin describes methods for se- 
lecting standard throats and capacities for 
velocity-increasing differential producers 
Illustrative examples of formula applica- 
tion are worked out to determine such 
economic factors as pumping cost per 
year for differential producers under typi 
cal conditions. Bulletin also contains di 
mensional tables, capacity tables and per 
formance charts. B-F-/] Industries, In 





Circle number (57) on reply card 





Quoth Sir Galva-Knight: 
ANOTH 


Metallizing 
venting 


alr 


vaonizing 
metallizing 
too massive for hot-dipping can be provided 


a 


ER WEAPON AGAINST 
CORROSION! 


joins with hot-dip galvanizing in pre 
The Nowery J. Smith Company 


eady the South's largest commercial hot-dip gal 


corrosion 


offers a 
This 


concern, now complete 


thot 


expert 


service as well means units 


with 


tough armor coating of zinc or aluminum and 


these applications can be performed in the shop 


mn 


the field —even on offshore location! 


Write today for descriptive literature and specifica- 


tions on metolilizing 


Pickling, 
Pri 


8000 Hempstead Hwy., P. O. Box 7 
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or call UN-9-1425, Houston 
y 


COMPANY 
Commercial Galvanizing 
Oiling, Metallizing, Sandblasting, 
me coating, and/ or painting. 


398, UNderwood 9-1425, Houston 8, Texas 


FOR FURTHER 
ED PRODUCTS 


958 


Gas Turbine Data 


Two new catalogs describing latest de 
velopments in gas turbine design are now 
available. First 28-page illustrated bro 
chure gives complete engineering and per 
formance data on 1150 bhp gas turbine 
with cutaway drawings and flow diagrams 
included. Second publication is a 6-page 
illustrated catalog describing 8700-9300 
bhp gas turbine units. Clark Bros. Co 

Circle number (58) on reply card 


New Corrosion Inhibitor 

Chromate base material inhibits boiler 
corrosion through formation of a contin 
uous passivating film on metal surfaces 
Material is readily soluble in water, and is 
supplied in 20 ounce cans. Four cans of 
the material for 1000 Ib of water 120 
gal — contained in the boiler is sufficient 
Betz Laboratories, Inc 

Circle number (59) on reply card 


Industrial Uses of Aluminum 


Chemicals 

48-page booklet “Reynolds 
Chemicals” describes uses of bauxites 
aluminas in petroleum processing 
and other industries. Reynolds Metals 
Company 

Circle number (60) on reply card 


Fired Heaters Described 


Colorful 8-page bulletin shows princi 
p.| design features of standard types and 
special design fired heaters. Included are 
drawings and description on special fired 
heaters for severe services and photos of 
typical installations in various plants 
Struthers Wells Corporation 

Circle number (61) on reply card 


Aluminum 


elc., 


THREAD LEAK REPAIR 
— QUICK, FINAL! 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks otf joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock 


SKINNER-SEAL COLLAR LEAK CLAMP — de- 
signed to stop every type of collor leak in 
of and gos lines. Sizes: 2" to 13" inclusive 


M.B. SKINNER COMPANY 


SOUTH BEND, 21, INDIANA, U.S.A 


INFORMATION ON 
SEE READER © 


ERV! 








A sleeve, raised and lowered 
within a non-magnetic 

tube, attracts or releases on 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol. 


MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are availiable for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON— NOW 


C-54 


Stote 


a | 


Zone 











Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 





City 


i MAGNETROL, Inc., 2121 S$. Marshall Bivd., Chicago 23, Illinois 7 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 








New Literature 





Gas Chromatography Guide 


A 30-page supplement to a previously published bibliography 
on gas chromatography has been completed and made available. 
Manufacturer states that this information will enable the solving 
of chromatographic problems more readily and will increase 
usefulness of chromatography. Consolidated Electrodynamics 
Corporation. 

Circle number (62) on reply card. 


Calculating Press-Temp Ratings 


New 48-page bulletin summarizes and correlates various ASA 
and ASME Code specifications for use as an aid in computing 
minimum safety requirements for designing pressure piping 
systems. Bulletin is designed to eliminate most of the tedious and 
time-consuming arithmetical procedures usually involved in 
computations such as those for determining requirements for 
maximum allowable stress an nominal wall thickness. The 
Babcock & Wilcox Company. 


Circle number (63) on reply card. 


Chemical Intermediates Booklet 


An 18-page booklet describes 18 intermediate chemicals — 
some commercial and others experimental — which are regarded 
as having research possibilities. Booklet gives physical and 
chemical properties and lists suggested applications for each 
chemical. U.S. Rubber, Naugatuck Chemical Division. 

Circle number (64) on reply card. 


Udex Process Economics 


Data on the Udex process for solvent extraction of benzene, 
toluene and xylenes from refinery streams or coke-oven light oil 
are summarized. Included are statistics on aromatics produc- 
tion trends, a flow sheet, data on yields, estimated chemical and 
utility requirements and operating cost estimates. Universal Oil 
Products Company. 

Circle number (65) on reply card. 


Bent Tube Boilers 


A colorful 21-page bulletin describes how a wide variety of 
industrial users of steam for power, processing or heating have 
found tow-drum type boilers to be an answer to their diverse 
steam generating requirements. In each unit a large propor- 
tion of boiler surface is exposed to the furnace. Furnaces are 
designed to assure proper combustion of fuels fired in suspen- 
sion or with stokers. Henry Vogt Machine Co. 

Circle number (66) on reply card. 


Flowmeter Handbook 


A 15S-page variable-area flowmeter handbook giving basic 
engineering data is available. Handbook includes tables, graphs 
and equations for application, sizing and flow rate calibration 
prediction of low flow rate rotameters. Fischer & Porter 
Company. 

Circle number (67) on reply card. 


New Acetylene Process 


Publication of a 6-page brochure describing new acetylene 
processes has been announced. Brochure describes processes 
developed to produce high-purity acetylene from natural gas 
or from naphtha and other liquid feedstocks. It includes a 
general flow sheet, discusses two types of burners used, the 
recovery system and feedstocks. Other information gives sum- 
mary of direct operating costs and economics of acetylene pro- 
duction. The M. W. Kellogg Company. 

Circle number (68) on reply card 


Free .. . Circular Slide Rule 


We tried it, and 
it works just fine! 
It’s pocket-sized, 
includes easy in- 
structions on how 
to multiply and di- 
vide. Be sure to put 
your title and com- 
pany on our reply 
card. General In- 
dustrial Company 

Circle number 
(69) on reply card. 
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Me Pipeline 
hngiineer 


17-YEAR PROTE 


CTION RECORD 


Year After Year... More Evidence Proving That 


BW NEIELCOYANIE Adds Years of Service Life 


to Gas Lines Underground or Under Water 


Right across the country, TAPECOAT installations 
prove that you get more for your money when you 
measure pipe protection with a calendar. 

Since this cost-cutting coal tar coating in tape 
form was first introduced in 1941, it has demon- 
strated its ability to withstand severe conditions 
underground or under water. TAPECOATED lines 
dug up after 17 years of service show no signs of 
deterioration on the pipe. 

Typical is the experience of a utility in a coastal 
area. For a thorough trial, this company applied 
TAPECOAT in areas where severe corrosive condi- 
tions were known to exist. The lines were dug up 
this year and, after years of service under severe 
conditions such as brackish waters and corrosive 


soil, the pipe showed no signs of corrosion, proving 


the quality of TAPECOAT protection. 

In terms of preventive maintenance and replace 
ment costs, performances like this emphasize the 
most important consideration in buying protection 
Remember, TAPECOAT is a hot-applied coal tar 
coating in tape form—designed for lasting protec 
tion on pipe, pipe joints, service connections, me 
chanical couplings, fittings, insulated lines, tanks, 
tie rods, and other steel surfaces vulnerable to 
corrosion. 

TAPECOAT comes in rolls of various widths and 
is available in asphait. Where primer is desired, speci- 
fy TC Primecoat, the compatible coal tar primer 

A TAPECOAT sales and service engineer is 
always available to help you on any corrosion prob- 


lem. Write for complete details today! 


Tee TAPECOAT Company 


aI NEIEKOVNW IE 


ORIGINATORS OF COAL TAR COATING IN TAPE FORM 


1533 Lyons Street, Evanston, Illinois 


REPRESENTATIVES IN PRINCIPAL CITIES 














e’re Guided By Service 
As Well As Performance 


IN STANDARDIZING on GASO PUMPS 


~ : Let’s face it. It isn’t pumps but pumping service that 
















we buy when we place a pump order; and it’s service that 
sold us on Gaso Pumps. Service that starts with intelligent 
recommendations by nearby distributors. Service that con- 
tinues through years of dependable performance. And service 
that extends, in many cases, a quarter-century beyond the 
purchase date, with the immediate delivery of parts for long- 
obsolete standard models. Because of such service, Gaso be- 
came a habit with us...a habit we made official by specifying 
Gaso Pumps whenever the requirements fall within their 


capacity range. 


Fig. 3466 Horizontal Triplex Plunger Pump. Maximum 
speed, 250 RPM. Maximum capacities and pressures 
91 barrels per hour at 1180 PSI; 179 barrels per h 

at 600 PSI. Write for 1958 catalog 


W. L. SOMNER COMPANY, Shreveport, TULSA, OKLAHOMA 
Lovisana * Odessa, Texas ¢ Tinsley, Export Office: 149 BROADWAY, NEW YORK 


Mississippi ¢ Brookhaven, Mississippi 
POWER PUMPS, INC., Long Beach, 


cancsc WALYROLIOP 


py ty pees for every oil industry need 


HAGUE EQUIPMENT CO., INC., 
Evansville, Indiana 

LUFKIN MACHINE CO., LTD., 
Edmonton, Alberta 












Ability to 
SELL IDEAS! 


... engineering boldness that conveys conviction 





APPROACHES are tunnels or trestles. Engineering accomplishes either. 
But, Fish builds other approaches ...the groundwork 
that “sells” industrial undertakings to fit economic patterns 
in the oil, gas, and chemical industries. 
The men at Fish are engineers, contractors, designers, 
market analysts... sellers. Their unparalleled power 
to communicate carries conviction to peoples or public agencies. 
The right approach is an element of bold engineering 


to facilitate mighty achievement in industry. 


THE mis INEERING CORPORATION 


a#ousTON = AND ASSOCIATED COMPANIES 
FISH GERVICE CORPORATION . FISH NORTHWEST INS TRUCTORG, INC 
THE PIPELINE ENGINEER, August, 1958 OR FURTHER INFORMATION ON D-3 
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Edmonton, Alberta 





Tel-O-Set suction 
pressure recorder 








Tel-O-Set discharge 
pressure recorder 































discharge 
, is! reloy pressure 
° transmitter 
Tel O Set 
controller | controller Typical Tel-O-Set instrumen- 
cut-out relay tation for a centrifugal pump 
ekowe r uses a combination of trans- 
3 transmitter -7 7 mitter, recorder and controller 


for both suction and discharge 

















centrifugol pump 











4 pressure. Systems are inter- 
control valve (43-108) locked through Q relay to 
series 800 operate a Honeywell Series 


800 control valve. 











Transmitter 


sends air signal to recorder. It's fast, accu- 
rate, compensated for changes in ambient 
temperature and pressure. Zero and span 
readily adjustable. 





Tel-O-Set recorder 


is accurate, sensitive, compact. All adijust- 
ments made from front of panel. Complete 
chassis is replaceable . . . no loss of control. 
30-day chart record. 


iB: 





Tel-O-Set controller 


has fast response, is unaffected by vibra- 
tion. Disconnects and detaches from mount- 
ing at turn of a single switch. Each sub- 
assembly is a precalibrated unit, inter- 
changeable in seconds. 


D-4 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


FULL-TIME CONTROL 
-e-For Pipeline Pumping Stations 


Put a Tel-O-Set control system to work on your pumps— 
and you’re sure of uninterrupted service. When instrument 
maintenance is needed, the job gets done in seconds. 


The reason: transmitter, recorder and controller are designed 
with quickly interchangeable unit sections. You just snap 
in a new, precalibrated unit when needed. 


In performance, too, Tel-O-Set miniature instrumentation 
leads in every respect. It’s accurate, sensitive, rugged. 
It’s exceptionally easy to tune for peak operation. 


Find out from your local Honeywell field engineer how 
Tel-O-Set instruments can be applied to your station. 
Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


Honeywell 
(Hi Fiat ww Control 
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A. O. Smith 

positive displacement line 
meters account for every 
drop ...print a permanent, 
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PIPELINE DEVELOPMENTS 


xk 





Roundup of Planned and Proposed Construction 


The following tables list the company, mileage, pipe size, and location of proposed 
pipeline projects — crude, products, and natural gas — reported to The Pipeline 
Engineer. Company addresses are given when known. 





CRUDE LINES 





Name of Company 


Miles 


Size 


Location 





Act Oils 
Toronto, Ontario, Canade 
Afrique du Nord Development Societe 
Alaska Yukon Pipe Lines, Inc. 
Alborz Oil Company 
Argentine Government (YPF) 
Buenos Aires, Argentina 
Bituminous Oil Pipeline, Ltd. 
Calaary, Alberta, Canade 
Bolivian Government (YPFB) 
La Paz, Bolivia 
Cape Pipe Line Company 
Philadelphia, Pennsylvania 
Creole Petroleum Corp. 
Caracas, Venezuela 
Gillette Pipeline, Inc., and A. W. Hartwig, Inc. 
Great Northern Railway Co. 
St. Paul, Minnesota 
International Oil Pipeline Corporation 


Iraq Petroleum Co. 

London, England 
Mid-Gontinental Pipelines, Ltd. 
North-West Oil Pipelines Company 


Offshore Gathering Company 
Houston, Texas 

Oil Field Pipe Line, Inc. and 
Panhandle Eastern Pipe Line Co. 
Kansas City, Missouri 

Royal Pipe Lines, Ltd. 
Regina, Saskatchewan, Caneda 

Shell Pipe Line Corporatior 

* ~#ouston, Texas 

Séuthern Kansas Pipe Line Company 
Arkansas City, Kansas 

Trans-Border Line Company 

17 American, English, French and 
Dutch Companies 

Yaciaventos Petroliferos Fiscales 
Buehos Aires, Argentina 

» 


350 


215 
200 


86 


600 
900 
600 


600 


364 


200 


288 
100 
310 


110 
1500 


375-434 


Line from Peace River area in British Columbia, thru Pine Pass to Prince 
George, westward to Bella Coola terminus on Pacific Coast 

Hassi-Messaoud field, Algeria, to Mediterranean port 

Valdez to Tok Junction, Alaska 

Qum, Iran, to Alexandretta, Turkey 

Campo Duran fields to Rosario 


McMurray to Edmonton, Canade 
Interior of Bolivia to Arica, Chile 


Large diameter from Delaware Bay to Greater Philadelphia ares 
refineries 
Temblador field to Caripito, Venezuele 


Dead Horse Creek field to Casper, Wyoming 

Williston Basin to St. Paul-Duluth-Superior 
Wisconsin-Minnesota area 

nternational boundary near North Gate, Saskatchewan to Chicag 
area (continuation of Mid-Continental line) 

Kirkuk field to Iskenderun, Turkey 

Edmonton, Alberta to U. S. boundary near North Gate, Saskatchewan 

Wilhelmshaven, on the North Sea, to industrial Ruhr area of West 
Germany 

Gulf of Mexico from Sabine Pass to Mississippi River 


Elkhart to Ellinwood, Kansas 


Cantuar area fields to Glenavon 

Southwest Pass Terminal to Norco, Louisiana, refinery 

Greenwood pool, near Colorado line, thru Liberal to Arkansas City 
Kansas 

Skaqway, Alaska, to Whitehorse, Yukon Territory 


Middle East producing areas to Mediterranean Coast in Turkey 


Challaco, Neuquen Province, to Arroyo Parejas 




















Name of Company 


PRODUCT LINES 





Miles 


Size 


Location 





American Pipe Line Co. 
New York, New York 
Argentine Government (YPF), 
Buenos Aires, Argentina 
Hydrocarbons Pipelines, Ltd. 
Winnipeg. Manitoba. Canada 
M.K.&T. and New York Central Railroads 


Mene Grande Oil Company 
Caracas, Venezuela 

Northwest Pipeline Corporation 
Salt Lake City, Utah 

Underground Storage and 
Exploration, Inc. 
Upper Darby, Pennsylvanie 

Union Oil Company of California 
‘os Angeles, California 

Winnipeg & Central Gas Company 
Winnipeg, Manitoba, Canada 


1910 


585 


800 


2000 


60 


8-26 


10 


6-8 


Beaumont, Texas, to Newark, New Jersey 

Lujan de Cuyo refinery in Mendoza Province to Buenos Aires area 

Edmonton, Alberta, t0 Fort William, Ontario 

Houston-Kansas City-St. Louis-Indianapolis-Cleveland-Syracuse, New 
York, with branches to Chicago and Detroit 

Anaco to Puerto La Cruz, Venezuela 


Four Corners to Salt Lake City, Utah 


Moundsville, West Virginia, to Newark, New Jersey, with laterals to 
Mauch Chunk, Marcus Hook, and Philadelphia 


Shale oil plant, Rifle, Colorado, to Los Angeles area 


U.S. Canadian border to Winnipeg 








D-6 


THE PIPELINE ENGINEER, August, 1958 





GAS 


Size 


Miles 


500 


Name of Company 


Andes Pipeline Corporation 12 

Argentine Government (YPF), 
Buenos Aires, Argentina 

Arkansas Louisiana Gas Company 
Shreveport, Louisiana 

Coastal Transmission Corporation 
Dallas, Texas 

Colorado Interstate Gas Company 
Colorado Springs, Colorado 

Cuban Gas Transmission Company 
[Edwin Pauley) Los Angeles, California 

Eastern Shore Natural Gas Company 
Salisbury, Maryland 

Edison Securities Company 
Los Angeles, California 

Gulf Resources, Inc. 
New York, N. Y 

Houston Texas Gas & Oil Company 
Houston, Texas 

Iron Ranges Natural Gas Co. 


300 


Kentucky Gas Transmission Corporation 
Charleston, West Virginia 

Michigan Wisconsin Pipe Line Company 
Detroit, Michigan 

Midwestern Gas Transmission Company 


Houston. Texas 


Natural Gas Pipeline Company of America 
Chicago, Illinois 

Niagara Mohawk Power Corp 
Syracuse, New York 

North Carolina Natural Gas Corp. 
Fayetteville, North Carolina 

Northern Natural Gas Company 
Omaha, Nebraska 

Northern Plains Natural Gas Company 
(subsidiary of Northern Natural Gas Company) 
Omaha, Nebraska 

Oklahoma-Missouri Gas Transmission Company, 
Tulsa, Oklahoma 

Pacific Gas & Electric Company 
San Francisco, California 

Pacific Lighting Gas Supply Co. 
Los Angeles al 

Petroleos Mexicanos 
Mexico City, Mexico 

Piedmont Gas Co. 
Hickory, North Carolina 

Southern Natural Gas Company 
Birmingham, Alabama 

Tennessee Gas Transmission Company 
Houston, Texas 


500 
300 
83 


123 
130 


ornia 


78 


144 20, 24,26 
215 Var 
556 30 
76 24 
163 30 


39 
12 
50 
350 
2! 
Tensas Gas Gathering Corporation, 37 
Shreveport, Louisiana 
Texas Eastern Penn-Jersey Corporation 
Shreveport, Louisiana 
Texas Gas Transmission Corporation, 


Owensbero, Kentucky 


65 

92 30 

19 26 

15 

Transcontinental Gas Pipe Line Corporation 3-36 
Houston, Texas 

Transwestern Pipeline Company, 
Houston, Texas 


30 
24 


Trunkline Gas Company, 
Houston, Texas 

United Gas Pipe Line Company 
Shreveport, Louisiana 


30 
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LINES 


Location 


Villamontes, Bolivia, to Antofogasta, Chile 
Campo Duran fields to Buenos Aires 
Main and aathering lines Louisiana-Texas Gulf Coast 
McAllen, Texas, to Baton Rouge, Louisiana 
Gathering lines in Rio Grande Valley, Texas 
New lines, loops, replacements in Texas, C 
New Mexico, Kansas, Oklahoma 
Mexico to Florida via Cuba 


srado 


Transmission line and facilities 


San Joaquin Valley to Los Anaeles 


Lines and aathering system from Lopena (Zapata C 
to point in La Salle County, Texas 

Baton Rouge, Louisiana Miami, Florida 

Laterals to Florida distributors and 

Mesabi Iron Range to n M 

North Shore of Lake Superior 


To parallel existing lines in Bracken County, Kentucky 


te 
serve 


rthern nnesota 


Laterals and loops in Wisconsin, Michigan, Missour 
Main line from U.S.-Canadian border near Emerson 
Minnesota, to Portland, Tennessee 
Laterals off main serve communities 
and Wisconsin 
Loop from Beatrice 
Loop from Fritch, Texas 


Centra 


line to 


to sliet llinois 
Nebraska 


rk 


Nebraska 
to Beatrice 


eastern. and northern New Y 


Intrastate line in North Carolina 


Minnesote, W Alberta 


ows 


New lines and ps 
Kansas, Nebraska 
Alberta-Montana t Minneapolis, M 


rder + sneeote 


New system extending fr Bradley, Oklahoma. d 
Webster Groves, Missouri 


Alberta, Canada, gas fields h, California 


to Ant 


From Coles Levee to Newhal 
Californ a-Arizona border to L 
Reynosa to Monterrey 


s Angeles 


n Gaston, Lincoln, Catawba, Caldwe 

South Louisiana loops 

Supply lines Southern Louisiana 

outh of New Orleans to Portland, Tennessee 

Coudersport, Pennsylvania Hamburg, New Y 

Loop from Portland, Tennessee, and Wir 
Lancaster and Morehead, Kentucky 

Loop from Catlettsburg, Kentucky, to 

Loop south of Mercer, Pennsylvania 

Loop from Morehead, Kentucky, to Catlettsburq 

Portland, Tennessee, to Joliet, Illinois 

Offshore gas fields to sh 

Rodney field, Mississippi, to Olin Gas 
River in Tensas Parish, Louisiana 

Pennsylvania 


hester 


Br 


ad Run 


re connections 


lan feo tf) an+ wv ty iil 
L p trom veim Lambertville 


rtions of existing system 


and Illinois 


LOOP Pp 


Kentucky. Indiana 


smaller 


Main line loops, laterals, extensions to syster 


Mainline from Roswell, New Mexico, to Topock, Arizona 

Two laterals from West Texas and from 
fields converging at Roswell 

T iil 


uscola 


c 
7 
! 


Indiana-Michigan borde 


nois, ¢ 


oops from southeast Louisiana to Mobile, Alabama 


n Delaware and Maryland 


Texas 


5 


r 


$s 


Nebraska 


Manitoba 


n Minnesota, Nort 


Oklal 


Mississipp 


exas-Oklahoma Panhandle aes 





Your Allis-Chalmers dealer 











Your Allis-Chalmers dealer knows the equipment he sells. He 
can give you the expert service in shop and field that results 
in “‘like-new”’ performance from every Allis-Chalmers unit in 
your fleet ... keeps them producing on your jobs. 






























































Detailed information on maintenance, adjustments 
and other facts on care of the machinery is deliv- 
ered with the equipment. Operating tips are passed 
along to your men—to help them get started right 
and get the most from their equipment. 











Careful pre-delivery servicing 
assures that Allis-Chalmers 
construction machines have 
been thoroughly checked 
...and that they’re ready for 
work as soonas you get them. 





Xm win 
— | Rem 


a=s 
4 
cf 


—---------=. 
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ADVERTISED PRODUCTS. SEE READER SERVICE CARD 












Shop service at your Allis- 
Chalmers dealer is fast and 
efficient —because it’s han- 
dled by factory-trained men, 
using factory-approved 
tools, equipment and meth- 
ods. Specialized mechanics 
and special facilities all help 
to speed service. 


Scheduling checkups with 
your Allis-Chalmers dealer 
will insure that proper main- 
tenance procedures are fol- 
lowed . . . stop trouble 
before it starts . . . keep 
your machines producing. 





ENGINEERED RIGHT 
Allis-Chalmers parts are designed as original equipment . . . benefit 
from intensive metallurgical research. And each comes from the 
drawing boards of experienced construction machinery engineers. 


MANUFACTURED RIGHT 
Precision-made parts assure long-life service. They’re made by 
skilled craftsmen on modern industrial machinery and are sub- 
jected to original-equipment inspection and testing. 


TO PERFORM RIGHT 
Each part is made of top-quality material, heat-treated to correct 
hardness and made to exact specifications. You can depend on them 
for full-capacity production on the toughest jobs you have. 


The men of your Allis-Chalmers dealer organization know lo- 
cal conditions. Look to them for equipment recommendations to 
fit your job requirements... for true value in used machinery. 


— ~~ 


IS a specialist in service 


Prompt field service—a call 
—any time, day or night— 
brings a qualified service- 
man and a fully equipped 
“mobile workshop.” Result 
—problems can be quickly 
and accurately solved .. . 
equipment put back on the 
job with minimum delay. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, MILWAUKEE |, WISCONSIN 


Look ahead... move ahead...and stay ahead 


with ALLIS-CHALMERS &)> 
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Specific Features Make Bucyrus-Eries 


7 
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1. HI-WALKER, (over 20 inch clearance on the 
%-yd. 22-B), keeps you moving over rough 
country. That's because Bucyrus-Erie 15-B and 
22-B are offered with tractor-type crawlers. 


2. DEEP GROUSERS take hold where the 
ground is soft, or when you run into slippery 
rock, 

3. SEALED BEARINGS keep sand and dirt 


out of track roller axles . . . cut maintenance. 
4. FLOTATION is exceptional, takes you 
through swampy ground. 

5. POWER is delivered through a smooth 
power train to the front-end attachment, giving 
you steady pulling through hardpan, rocky 
ground. 


.* 


The Only Real Pipeliner’s Specials 


6. JOB-PROVED CONSTRUCTION throughout 
takes Bucyrus-Erie out of the “expendable” ma- 
chine class. You make money with them job 
after job. 


7. LONG, CAMBERED HOE BOOMS let your 
operators dig deep, dump at wide reaches. 
Bucyrus-Eries work just as well with clamshell, 
crane or dragline attachments —all easy to 
interchange on the spread. 


BUCYRUS-ERIE means dependability be- 
cause Bucyrus-Erie hoes are made for your jobs 
— to work your kind of work. Pipeline specials 
are available in ’2-yd. and %-yd. sizes — see 
your nearby Bucyrus-Erie distributor today. 
Bucyrus-Erie Company, South Milwaukee, Wis- 
consin. 532E58 


A Familiar Sign... .. at Scenes of Progress 
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SHEET 


Ground Bed 





Basic engineering information about DURIRON impressed current anodes for cathodic protection. 
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Protection of a Pipe Line 





THE PROBLEM: To protect a pipe line in a creek bed area where 
coke breeze could not be used due to sandy top soil and quicksand 
at a four foot depth. The very nature of sandy soil prevents adequate 
backfilling because it is very prone to caving. The original ground 
bed of bare scrap iron anodes had a high resistance and showed a 
tendency to dry out during the year. Adequate protection of the pipe 


line was not being achieved. 


THE INSTALLATION: Twenty Duriron Type D 
Anodes (2” dia. x 60”) were installed in two rows, 
20 feet apart, with 20 foot spacing in each row as 
illustrated in Fig. 1. Soil resistivity averaged 2500 
ohm-centimeters measured with the four pin method 
at 10 foot spacing. The anodes were jetted into place 
using a high velocity stream of water through a 10 
foot piece of 1 inch pipe with the top of each anode 
eventually being approximately three feet below the 
surface (Fig. 2). Approximately 60 seconds were re- 
quired to install each anode by this method. The 
anodes were connected to a 2/0 aluminum header, 
with the exception of numbers 4, 6, 16, and 17 which 
were connected to separate number 6 leads and were 
carried back to the rectifier and connected thereto 
with 0.01 ohm Holloway shunts. This made possible 
the reading of individual current values for these four 
anodes. The connection to the pipe line was by means 
of an overhead 4/0 copper cable, a distance of about 
1000 feet. 

















FIG. 1—I Illustration vf how Duriron Anodes were spaced. 


THE PERFORMANCE TO DATE: This group 
of anodes produced 34 amperes (an average of 0.65 
amp./sq. ft.) at 46 volts, and after approximately three 
year’s time, these readings have not fluctuated ap- 
preciably. Based on initial readings, the resistance of 
single Type D anodes to ground is approximated by 
the expression R==0.005p. (R is the single anode re- 
sistance and p the soil resistivity in ohm-centimeters.) 
The loop resistance of sixteen anodes (all except the 
four with independent leads) was measured as 1.3 
ohms; the four, together, read 3.9 ohms; and all twenty 
indicated 1.2 ohms. This indicates that Duriron anodes 
can be installed without backfill and operate at ap- 
preciable current densities with no noticeable tend- 
ency toward gas blocking. The jetting-in process used 
to install these Duriron anodes was reported to result 
in considerable savings. It would have been very diffi- 
cult to install anodes in holes dug by the usual rotary 
drill method under the ground conditions described 
above, and it would also have been expensive to trans- 
port backfill to this relatively inaccessible locality. 

















FIG, 2—Illustration of jetting in process. 


THE DURIRON COMPANY, INC. / Dayton 1, Ohio 
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y to boost pumping efficiency 


Control unmanned booster stations 
with new packaged control system 


Designed by the pipeline industry for the pipeline industry 





For years, now, Union Switch & Signal has been designing custom super- 
visory control systems to solve individual problems for pipeline companies. 
FEATU an NG: Out of this experience has come a realization of your requirements and 
the need for a simple standardized system capable of easy expansion .. . 
e Protection with the lower-cost advantages of package design being passed on to you. 
That system is now available. 

from error This new modular control system concentrates all apparatus for the 

supervisory control of a station on two 19”-wide racks. One rack goes in 
the controlling office, the other at the field location being controlled. It 
> Unmatched provides display of indications and alarms and can easily be adapted to 
handle telemetering and other data. Future additions or changes to the 


. ege 
reliability system can be made without changing the basic circuits. 


. Fas Security as well as conventional reliability 
y Rugged, industrial-type control components—designed and built by Union 


expandability Switch & Signal itself—give this system the reliability you need in pipe- 


line operation. But it goes further than mere reliability. Like other UNION 


odular Control Systems, this new system checks itself against error before imple- 
¢ Modul 


menting a control. 


: It is coded so that noise or distortion cannot operate the field equipment. 
construction It checks this code to insure correct operation. It immediately gives an 
indication if a communication failure occurs at any time. 

e Economy This is the system you need to insure fail-safe operation. It is the system 

you need to trim the cost of single station controls. Write for complete 
information. And watch for future standardized systems now being developed 
by Union Switch & Signal. 





“/7). e e » 
CHtoneets in Push-Button Science” 


NC UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 
PITTSBURGH 18, PENNSYLVANIA 





Westinghouse Microwave 





MORE RELIABLE 
—WEATHERPROOF 





——— a Pe 
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FR Microwave assures you of vital independence, dependa- 
bility and growth potential in your control communications. 


You are free from weathered-out or flooded-out lines. 


+: ap anaion 


Signals are ungarbled by atmospheric conditions—beyond 
all problem interference at 2000 mc. 

Separate, self-contained channel circuits give you greater 
reliability, fewer outages, simpler maintenance. 

Remote station alarm and automatic switch over 
assure continuity. 

You have multiplexing to 30 voice channels, each avail- 
able for carrying 15 sub-channels of telegraph, teleprinter, 
telemeter or supervisory control intelligence. 

Your system is surveyed, installed, tested-——-even main- 
tained—by experienced Westinghouse communica- 
tions engineers. 


Your communications are vital enough for you to own. Get 
all the details—and the real low-cost story from your 
nearby Westinghouse sales office—or from Westinghouse 
Electric Corporation, Carrier-Microwave Department, 
Halethorpe, Maryland. J-60907 


you caw BE SURE...1F ITS 
Westinghouse © 
FOR FURTHER INFORMATION ON D-13 
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Here’s real Microwave 
Operating Experience # 4 
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MOTOROLA MICROWAVE IS PERFORMANCE-PROVED IN 
THOUSANDS OF APPLICATIONS 


Literally millions of orders and instructions by voice, 
printed message and control signals are carried by 
Motorola Microwave systems every day. No wonder 
large and small organizations find owning Motorola 
Microwave pays communications dividends. In every 
installation, Motorola operating flexibility, long-life 
service and all-weather dependability is a service 
proved fact. 

Simple, “‘building-block’’ components can be fitted to 
your operations to provide for any combination of 
voice, control and data transmission, including 2-way 


radio operation. With the future in mind, Motorola 
design provides low-cost, add-on units for functional 
changes and expansion. 


Motorola Microwave operating 1 to a 1000 miles or 
more has returned its cost many times over by main- 
taining year around uninterrupted communications. 
Whether the job calls for spanning city streets, rivers, 
plains or mountains, you can rely on Motorola Micro- 
wave. Gain proven performance . . . highest reliability 
. .. lowest operating costs . . . and easiest maintenance 
...Wwith Motorola Microwave. 


Write for Microwave Bulletin and ‘‘on-the-job”’ microwave articles. 


ie MOTOROLA wicrowave 


Motorola Communications & Electronics, Inc., A Subsidiary of Motorola, Inc., 4501 W. Augusta Boulevard, Chicago 51, lilinols 





Stop damage to enamels 
from earth loads and 
soil movement... 


PN 2 


Johns-Manville Asbestos Wraps 
are available in 3 types for field 
application or mill wrapping. 


Soil stress tests show the effec- 
tive shielding action of J-M 
Asbestos Wraps. 18" coated 
sections of 4" O.D. pipe were 
buried in bentonite clay which 
was first wetted down and 
then allowed to dry out. At 
the end of 28 wetting-drying 
cycles, J-M Asbestos Wraps 
were found to give excellent 
protection to the enamel. 


Mad name Get lasting protection 


without J-M 
Asbestos Wrap 
- 


nt st with tough, strong 
J-M Asbestos Wraps 


J-M Asbestos Wrap 
Extensive research and field tests con- Asbestos is an ageless mineral. Fibers protect pipeline enamels from earth 
ducted by a leading firm of consulting of asbestos are strong and tough... loadsand soil movement which weaken 
engineers have demonstrated the cannot rot or decay. As used in J-M_ coatings and permit pipe corrosion to 
effects of soil movementand earthloads Wraps, the fibers are felted, then _ set in. 
on pipeline enamels. They show how impregnated with a coal tar or asphalt Pipeline engineers are invited to 
the forces of the soil tend to distort saturant to form literally a flexible write for their own copy of PP-34A, 
and induce thin spots that weaken the covering of stone. These “‘stone-like’’ a 3-Point Study of Pipeline Coatings 
protective coating... permitcorrosion qualities form a durable shield- and Wrappers, at no cost or obligation. 
of the pipeline. 

The same research and field tests Johns-Manville, Box 14, New York 16, N. Y. 

also demonstrated that J-M Asbestos In Canada, Port Credit, Ontario 
Wraps provide the strong protection 
that strong coatings need and deserve. pee 
“Asbestos Wraps offer the most effec- / “a ivi 
tive single protection against damage C9 ») JOHNS- MANVILLE J] 
—prolong the working life of pipeline SS ‘ M4 
enamels.”’ Here’s why . . . 
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SAFE! DEPENDABLE! 
MORE LIGHT! 
LOWER OPERATING COST! 


All these exclusive features 
available only with APPLETON 
‘"AA-51"’ Series Vented Fixtures 


Standardized Unilet Body permits a variation for mounting 
of fixture 


Gasket forms a positive seal between unilet body and dome 
unit assembly 


Connecting Block houses recessed contact springs through 
which line wires are connected with screw terminals 


Collector Ring and Center Stud are energized after five full 
threads have been encased 


Shock Absorbing ‘“‘Lamp-Lock"’ Socket prolongs lamp life 
with its resistance to shock 


Porous Metal Cylinder serves as a flame arrester and per- 
mits breathing of fixture 


““Full-Circle’’ Venting acts as a louver to aid in an even dis- 
tribution of heat 


Heat and Impact Resisting Globe detaches itself from fixture 
when globe ring is unscrewed 


® Cast Aluminum Guard has six sturdy braces for fixture pro- 
tection 

@ Mercury Vapor Fixtures available for 250 and 400 watt 
lamp sizes 
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Mercury Vapor Lamps: 
250 watt—C-H5 Clear 
—D-H5 Color Corrected 
400 watt—E-H1 Clear 
—J-H1 Color Corrected 
—5S-H1 Silver White 


@ Where millions of dollars in capital investments are involved in 

oil refineries, chemical plants, coal mines, grain elevators, paint factories 
and other types of businesses with hazardous areas, explosion-proof 
lighting providing more light at less cost is worthy of the most 

serious consideration. In these “AA-51”" Series Vented Fixtures you get all 
the benefits of proven APPLETON design and sturdy, vibration-proof 
construction resulting from years of pioneering effort. Investigate 
APPLETON . . . the complete, interchangeable line that offers the 
maximum in protection, and a full complement of accessories including 


mountings, reflectors, and allied equipment. Write for full details. 
Sold Through Franchised Distributors Only 


APPLETON ELECTRIC COMPANY 


1701 Wellington Avenue . Chicago 13, Itttinots 


Additional Types of *‘AA-51"" Series Explosion-Proof Lighting Fixtures 


| 


a Long Bracket Short Bracket 
Ceiling Mounting \ y Pendent Mounting Mounting Mounting 
~~ 





Have You Ever Read The Small Print To Really See 


What’s In A Guarantee? 


Let’s Examine An 


Average Guarantee 
Most guarantees sound 
about alike. Although the 
wording may be slightly 
different, they usually have 
about the same meaning and 
give the same protection. 


The average warranty or guar- 
antee is fine, as far as it goes. 
But how much protection does 
it really give the buyer? Let's 
analyze the ‘‘fine print” in an 
average factory warranty and 
see! 
First, the average warranty 
or guarantee simply sets 
forth that the equipment is 
uaranteed in event of de- 
ective materials or work- 
manship. The warranty is 
not a guarantee to the buyer 
that the equipment he has 
bought will do his job. 


Second, the average warranty 
is for a specific period of time. 
What happens to the equip- 
ment after that period is the 
sole responsibility of the 
owner. 
Third, the average warranty 
. in case of a failure that 
does come within the limits 
of the guarantee . . . does 
not cover normal wear in the 
period the equipment was 
used, or the cost of installing 
new equipment. 


So, after you boil it all down, 
the average warranty is 
chiefly a protection to the 
manufacturer and carefully 
limits in detail his responsi- 
bilities to the buyer only to the 
extent of defective materials 
or workmanship for a specific 
time. 

In the final analysis, the 
average warranty does not 
fully protect the buyer. It is 
primarily a protection to the 
manufacturer. 


Now, Let’s Examine A 
Stewart & Stevenson 
Guarantee 
When you buy an engine 
or any other product from 
Stewart & Stevenson Serv- 
ices, you are protected by 
two guarantees .. . the fac- 
tory warranty against defec- 
tive workmanship or mate- 
rials and the unquestionable 
Stewart & Stevenson “guar- 

antee of duty.” 

There is no fine print in the 
Stewart & Stevenson guaran- 
tee. 

We have made it as simple 
and straightforward as we 
know how. And here’s what 
it means to the buyer. It 
means that Stewart & Ste- 
venson Services guarantees 
your engine or equipment to 
do the job you bought it to 
do on your specific applica- 
tion—not just develop a cer- 
tain amount of horsepower. 
That’s important! 

The Stewart & Stevenson guar- 
antee of duty specifies in plain 
and simple language what 
your engine is supposed to do 
on your particular job — to your 
specifications —and this Stew- 
art & Stevenson guarantee is 
backed up with a provision 
that if your engine or equip- 
ment should fail and we can- 
not make it perform as speci- 
fied when you bought it, we 
will remove the engine at our 
expense and refund all money 
paid. 

Now, in plain language, what 
does a Stewart & Stevenson 
guarantee really mean to the 
buyer? It means this: when 
you deal with Stewart & 
Stevenson Services, you have 
the protection of a guaran- 
teed service policy—plus the 
manufacturer’s warranty— 
and you know that there is 


no way in the world for you 
to buy equipment that won’t 
do your job in the manner 
you intended. 

For more than fifty-five years, 
Stewart & Stevenson has been 
practicing this policy ... a 
policy of a full measure guar- 
antee and square dealing that 
has resulted in Stewart & Ste- 
venson Services becoming the 
largest distributor of General 
Motors Diesel Engines in the 
world. 

So, when you get ready to 
deal on power requirements, 
talk to your Stewart & Ste- 
venson representative. We 
will plan and engineer your 
power needs in the shortest 
possible time and give you a 
guarantee that will “hold 
water,” and assure that the 
equipment will do the job 
you buy it to do! 


STEWART & STEVENSON 
SERVICES, INC. 


Main Office and Plant: 4516 Harrisburg Bivd., 
Houston 11, Texas 
Phone CApitol 5-534! 
Branches: Corpus Christi, Dallas, 
Lubbock, San Juan, 
San Antonio, 
Beaumont, Odessa 
Representatives: Longview, Brownsville, 
Wichita Falls, Freeport 
Export: Room 1405, 74 Trinity 
Place, New York, N. Y 


THE WORLD'S LARGEST DISTRIBUTOR OF 
DIESEL ENGINES 


OR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE AR 
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FOR OPTIMUM INTELLIGIBILITY 
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Designing Land—Mobile Radio 
Communication Systems 


Here are the factors that 


will pay large dividends in 


improved performance 
if observed 


J. R. Neubauer 


"eadio Corporation of America 


[HE TITLE of this article suggests a 
detailed treatment of the numerous 
equipment characteristics thst effect 
overall system performance. In order 
that it not be misleading, it should be 
pointed out that the use of the term 
systems” introduces the popular term 
black box” within which a number of 
broadly defined elements may exist 
The value of the so-called “black box’ 
concept lies in the ability to pin-point 
the origin and the destination of the in 
formation to be measured 
Without becoming too involved in 
equipment design details, this discus 
sion will be centered principally around 
the factors of noise and distortion and 
their effects upon the intelligibility of 
the output 
Included in the discussion will be a 

description of the methods of measure- 
ment to determine the system operat- 
ing criteria. Some discussion will be 
included on determining the minimum 
intelligibility that can be used effec- 
tively in communications. Conclusions 
will summarize some of the techniques 
that can be used in planning a system 
for a given performance criteria 


intelligibility Criteria 

The best measure of the intelligibil- 
ity of a system is how accurately it re 
produces that which is inserted into it 
at the point of origin. In the case of a 
land-mobile communcation system, this 
is usually in the form of a single speech 
channel, the origin of which is a dis- 
patcher at a fixed location or a mobile 
operator. We must, therefore, take into 
account the characteristics of the voice 
of the transmitting operator and the 
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450-mc mobile unit 


car of the one receiving. In addition 
we must consider the maximum per 
cent of distortion and degree of de 
parture from linearity that may be 
tolerated within the system 

In order that the one receiving the 
message may do a good job, we must 
consider the noise that is generated 
within the system and which exists in 
the immediate area of environment of 
the listener. The ratio between the us 
able signal and the noise that con 
tributes to the confusion of listening 
will, in the end, determine the limit of 
performance that we may obtain. The 
subject of noise in itself has received 
much detailed treatment in the litera 
ture. We will only concern ourselves 
with those particular aspects of noise 
that we can control with our system 

To start the analysis of the reproduc 
ibility of our system, we should first 
examine the nature of the information 
being inserted by means of speech. Ex 
amination of Fig. 1, which is a curve 
that describes the relative amplitudes 
of the bands of equal articulation index 
for an average level of speech, shows 
that the maximum speech energy ap 
pears in a band of frequencies near 500 
cycles. The information for this curve 
s derived through the use of a half 


A Communications Products Departme 


octave band analyzer, which measures 
the speech content within selected fre 
quency slots of a group of average 
talkers 

From this curve, it may be seen 
that the greatest concentration of vocal 
energy lies in the region of 500 to 600 
cycles. However, this is not the range 
of frequencies that contributes to the 
greatest degree of intelligibility. It is 
those frequencies appearing 
1000 cycles that enable us to obtain the 
greatest intelligibility, and, as can be 
seen from the curve, these frequencies 
are 10 db down from the 500 cycle 


above 


point 

The index that we refer to ts obtained 
by counting the number of random 
nonsense words in a specified interval 
that are understood when spoken, o1 
implified at a specific sound pressure 
level. To determine how this affects 
the one who is listening to the message 
we should look at Fig. 2. This displays 
the Fletcher-Munson equal loudness 
curves that have been used to determine 
the adjustments for a high fidelity 
sound system. In order that equal sound 
pressure might be created in the ear for 
ill frequencies, you will note that in 
the region of 60 to 70 db above the ab 
solute threshold of hearing, the sensi 
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FIG. |. 


tivity of the ear to the lower frequencies 
is down in the region of 10 db near 
300 cycles, is relatively flat between 
500 and 2000, has a peak of energy in 
the region of 3000 to 3500, after which 
its sensitivity to the higher frequencies 
falls off quite rapidly. If we now match 
this curve to Fig. 1, you will realize 
that we have no margin of deviation 
from the desired range of frequencies 
since the speech output energy will not 
make up for the loss of hearing sensitiv- 
ity, the ear being relatively flat through 
the range that speech normally covers. 

It is, therefore, important that our 
system not introduce any non-linearity 
within reasonable design limits. Wher- 
ever non-linearity is introduced, it then 
becomes necessary to compensate for 
it, and in the process we may introduce 
new speech products in the form of dis- 
tortion or noise, which will further de- 
grade the intelligibility. 

An indication of the effects of distor- 
tion on intelligibility can be obtained 
from tests made by the New York Fire 
Department, in which the accuracy of 
messages received over radio equip- 
ment installed in fire-fighting units was 
measured in the terms of decibels of 
loudness above the absolute threshold 
of hearing. When the distortion was 
less than 5 percent, the intelligibility 
was high, even though the level of noise 
was in excess of 106 db. Above 5 per- 
cent distortion, however, the level of 
intelligibility degraded rapidly — 10 to 
15 db below 106 Ib, In other words, 
the ability to read messages became less 
at the maximum noise level, and it was 
necessary to locate the loudspeaker in 
a position where the loss of coupling 
to the ear was reduced by as much as 
15 db. 


Radio System Characteristics 

If we are to determine what contri- 
butions the radio system makes to 
changing the character of the speech, 
we will. have to establish a standard 
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FIG. 2. 


method of measurement that will 
recognize the whole system contribu- 
tion. Individual equipment tests will 
show each unit’s contribution through a 
standard test device and such informa- 
tion is valuable in the original design 
of the equipment. It can also be used 
in the maintenance of the equipment 
since it provides a fixed point of ref- 
erence as to performance. 

The data obtained from these indi- 
vidual tests, however, are difficult to 
apply to the overall results obtained in 
practice. To overcome this limitation, 
a method of measurement is employed 
that uses a simulated operating system. 
This consists of interconnecting an ac- 
tual operating transmitter through a 
calibrated attenuation system and util- 
izing techniques to isolate the trans- 
mitter from the receiver in such a 
manner as to be able to reduce the RF 
input to the receiver in measurable in- 
crements. 

It is recognized that there are many 
leaks in such a system and stray coup- 
ling along the outside shield of the 
transmission line. By careful by-pass- 
ing and stub detuning, however, “we 
may eliminate the standing waves and 
leakage energy below the normal sensi- 
tivity threshold of the receiver. It is 
sometimes necessary to locate a portion 
of the equipment in a shielded room 
and to isolate the other component of 
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the system some distance away, coup- 
ling it over a known loss length of 
transmission line. 

To determine a system's dynamic op- 
erating characteristics, we may now in- 
ject into its audio input terminals a 
known type of audio voltage and meas- 
ure the resulting output at the receiver 
terminals. In some cases, we may use 
standard audio phrases that contain the 
optimum number of vowels and con- 
sonants, such as “Joe took father’s shoe 
box out; she was waiting at my lawn.” 
This sentence contains the greatest por- 
tion of the vowel and consonate speech 
energy and, if carefully repeated in an 
even tone of voice, will represent a 
good standard speaking test. It may 
also be put upon a magnetic tape and 
looped through a play-back instrument. 

Another method of providing uni- 
form audio energy of general speech 
waveform is to pulse-gate a noise spec- 
trum through a suitable filter, which 
shapes the amplitude of the frequency 
components to conform to the prev- 
iously described half-octave band in- 
tegrated speech spectrum. This device 
has been given the coined name of 
“VOSIM” for voice simulator. The 
pulse repetition rate is adjusted to simu- 
late the average syllabic rate and the 
rise time characteristic is such as to 
nearly duplicate the enunciation char- 
acteristic of the human voice. 
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HOW MUCH DISTORTION CAN YOU TAKE ? 


FIG. 3. 
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Referring to Fig. 3, you will note 
there are many conditions that con- 
tribute to the overall transmission 
characteristic of the intelligence. It is 
significant to note that the actual radio 
equipment contributes a very small per- 
cent of the total distortion, the largest 
distortion being contributed by the 
transducer element which converts the 
speech into electrical energy and the 
transponder device which converts the 
electrical energy into acoustic energy 
at the receiving point. Later in this dis- 
cussion, we will demonstrate conditions 
that should be avoided if we are to keep 
the contribution of the radio equipment 
at a minimum. 

In Fig. 3, you will also note that we 
have shown the relative response 
curves of each device. The carbon 
microphone is rich in second harmonic 
products, which rise to large values 
when talking loudly, as usually will be 
the case when an operator becomes ex- 
cited or has reason to believe he is not 
getting through to his dispatcher. In 
this same respect, the distortion char- 
acteristics of the loudspeaker vary con- 
siderably from the figures shown since 
they will be affected by the acoustical 
loading, its location within the com- 
partment of the car, and its normal res- 
onant frequency. 

The greatest amount of distortion 
usually will appear at about 300 cycles 
in an average installation and this will 
tend to consume a large amount of the 
available power. This will further de- 
grade or muddle the desired higher 
frequencies. The condition becomes 
more aggravated as we rise the level 
of output in a noisy location due to the 
excessive amount of sound radiation 
from the loudspeaker enclosure itself. 

Between the microphone and the 
loudspeaker, we have the various am- 
plifiers, modulators, converters, de- 
modulators, and squelch control de- 
vices that are normally contained 
within a regular VHF transmitter-re- 
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FIG. 5S. 


ceiver system. Each contributes its own 
percentage of distortion. In standard 
commercial design today, this is kept 
at a reasonable minimum. In this trans- 
mitter, however, it is possible, through 
maladjustment, to obtain a high per- 
centage of distortion from the limiter 
that controls the deviation of the trans- 
mitter. To demonstrate this, we might 
compare Fig. 4 and 5. 

Fig. 4 shows the operating char- 
acteristics of a fixed gain system in 
which no limiting is permitted in the 
transmitter deviation control. Under 
these conditions, it will be noted that 
the deviation of the transmitter is quite 
linear throughout the audio range. 

The receiver audio output is con- 
sidered normal for standard commer- 
cial equipment, being 3 db down at 300 
cycles and 11 db down at 3000 cycles. 
Within this output range, the distortion, 
as will be noted, remains under 12 per- 
cent. As we noted from Fig. 3, the in- 
dividual distortion contribution was 5 
percent for the transmitter and 8 per- 
cent for the receiver. 

If we now compare this with Fig. 5, 
we will see the effect of a system that 
operates well into limiting in which the 
limiter will be making a large contribu- 
tion to additional distortion products. 





Here, it will be noted that the audio 
output of the receiver is nearly flat over 
the range of 300 to 3000 cycles. As de- 
sirable as this may seem, it will be 
noted that the percent of distortion 
rises rapidly in the low frequencies be- 
tween 300 and 500 cycles. It is evident 
that this is the most desired range of 
audio that we wish to use. It is also evi- 
dent that these frequencies will be more 
prone to produce undesirable speaker 
enclosure vibrations, which will dissi- 
pate the useful power. With undesir- 
able radiation from the loudspeaker 
case, the degree of listening distortion 
will be increased considerably and our 
performance relative to the intelligibil- 
ity of signals received will be degraded 
Noise is the other most important 
factor that contributes to system de- 
terioration. This will appear in the out- 
put of the receiver as a product of many 
factors, the most frequent of occur- 
rence being the noise generated in the 
power circuits and the normal circuit 
noise of the receiver. Dependent upon 
location of the receiver at the time a 
message is being received, the external 
noise will have a great deal to do with 
the degree of intelligence obtainable. 
In the very high frequency bands, the 
most frequent source of external noise 
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FIG. 6. 


is man made, such as electrical power 
systems, rotating machinery, vehicular 
ignition systems, and similar devices, 
which produced very broadband, high 
amplitude noise of a random nature. In 
the absence of this type of noise, very 
high frequency receivers in the region 
of 40 mc also will be affected by galac- 
tic and cosmic noise, these having their 
origin in radio stars. The degree of this 
noise will be somewhat dependent upon 
the aperture of the antenna and the ele- 
vation above the horizon. This will be 
most noticeable on fixed station instal- 
lations. Noise also may be internally 
generated within the system due to 
poor connections, poor ground returns, 
bad RF switches, and other forms of 
arcing contacts. 

To gain some idea of what system 
performance would be required to 
overcome noise, reference should be 
made to Fig. 6, which shows a typical 
system internal signal-to-noise charac- 
teristic. It will be noted that in the re- 
gion of the reference RF signal, which 
is the sensitivity of the receiver at nor- 
mal SINAD threshold, noise will be on 
the order of 28 to 30 db. The maximum 
improvement that may be obtained 
above this point will require an in- 
crease of 12 db in RF signal input. 
The average amplitude of man-made 
interference in the 150-mc band, for 
example, is 5 db above SINAD thres- 
hold, This value would be obtained in 
the worst areas in which the unit would 
have to operate. 

In general, the galactic noise would 
average approximately 4 db above the 
thermal noise threshold of the receiver. 
his could be significant in systems op- 
erating under fringe area reception 
conditions. For every db of noise over 
the referenced threshold, additional 
signal would have to be provided from 
the transmitting station in order to 
maintain a_ specified signal-to-noise 
ratio. 

In terms of useful audio output of a 
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FIG. 7. 


system, we may determine the mini- 
mum signal required by reference to 
Fig. 7. It will be noted that the top 
curve follows faithfully the normal re- 
ceiver curve that was shown in the 
earlier figure, which detailed the char- 
acteristics of a fixed gain system with- 
out limiting Fig. 4. It also will be noted 
that the RF input required to maintain 
this response characteristics is quite 
large, being between 12 and 18 db 
above the normal SINAD operating 
threshold. Minimum performance that 
can be tolerated is at the sputter point 
of reception, i.e., where there is a 
barely perceptible breaking sound in 
the noise. Considerable improvement 
in operating range may be obtained at 
a sacrifice in the S/N performance of 
the receiver. Minimum marginal audio 
output of the receiver, that is, where 
there is a 3 db signal-to-noise ratio, 
will occur, as a rule, approximately 6 
db below threshold. 

Information such as this is useful 
in determining the best audio frequen- 
cies to be used for signaling purposes 
and indicates the reduction in operating 
range that may have to be accepted to 
obtain reliability. 

In addition to limiting our operating 
range, we should take into considera- 
tion operating techniques that will per- 
mit improved performance, such as 
educating personnel to use normal talk- 
ing level in preference to overloading 
the limiter. Also, care should be ex- 
ercised in the location of the loud- 
speaker relative to the operator’s ear. 


Conclusions 

In designing systems for optimum 
intelligibility, we will need to recognize 
the performance limits that can be set 
and measure the reliability directly in 
terms of the intelligibility standard that 
we set. We should establish reliable 
methods of measurement whose results 
can be repeated in order that we may 
evaluate the long-term performance. 


If results are to be consistent over a 
long period, we must take steps to effect 
this through the means by which we 
operate the system. 

The data we have studied indicates 
that a minimum use of the deviation 
limiter is very desirable and that we 
should seek to obtain maximum effic- 
iency of acoustic output by proper 
placement of the speaker and confining 
the output to the speaker cone instead 
of the speaker case. Every effort should 
be made to reduce the system nois2 by 
installation practices and to recognize 
the limit of the RF input available to 
the receiver under the conditions of 
noise. 

In the case of fixed station installa- 
tions, many steps may be taken to re- 
duce external noise. These include 
good antenna installations and direc- 
tional antennas to reduce the aperture 
through which the noise may be picked 
up by the antenna, as well as searching 
out noise sources and reducing the 
noise at its origin. 

There are many other forms of inter- 
ference that we have not discussed, 
which will affect the overall perform- 
ance of the system; however, these re- 
quire examination of co-channel and 
adjacent channel systems, These con- 
sist of intermodulation due to trans- 
mitter congestion, desensitization due 
to nearby transmitters in the same fre- 
quency band, transmitter noise spect- 
rum that exists over a wide band of 
frequencies up to 1 mc from the offend- 
ing transmitter, and the problems of 
adjacent channel modulation splatter 
which will be experienced as the 
number of frequency assignments are 
increased for a given spectrum band- 
width. 

It is evident that careful consid- 
eration of the factors that we have 
discussed will pay large dividends in 
improved performance due to a greater 
degree of intelligibility of the received 
signals under all conditions. * * * 
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What You Should Know to 


Design a Compressor Foundation 


The designer must consider: 


1. Behavior of soil under static and 
vibrational loads 

2. Magnitude and effects of soil 
distortions 

3. Means of limiting vibration 


4. Possibilities of deterioration or 
distortion of the foundation 


W. F. Swiger 


Consulting Engineer 
Stone & Webster Engineering Corporation 


OVER THE YEARS a number of rough rules of thumb 
have been developed and used for designing compressor 
foundations. It is perhaps time that the theories of soil me- 
chanics that establish the behavior and distortions of soil 
under static and vibrational loads, and studies on deteriora- 
tion and distortion of concrete, be summarized in the hope 
that a more rational basis for the design of compressor foun- 
dations may be evolved. 

Foundations for compressors must perform several func- 
tions. Among these are: 

Support the machine without distortion, which could 
cause damage by cracking or misalignment. 

Limit settlements to acceptable amounts in order to pre- 
vent damage to piping or structures. 

Limit vibration to acceptable amounts. 

While it is customary to think of the foundation in terms 
of the structural mat or support that is constructed for the 
machine, the soil upon which this rests is equally important 
and frequently more difficult to deal with. 


Soil Classification 

Soils may be classified into two large groups. The first 
group is composed of the noncohesive materials. These gen- 
erally have a single grain structure in which the individual 
soil grains are in direct contact with each other. Typical of 
this class are sands and gravels having the general structural 
arrangement shown in Fig. 1. This second group is made up 
of the cohesive soils, which usually have complex structures. 
These may be of either sedimentary origin or result from 
long weathering of the present material. When of sedimen- 
tary origin their structures show flocculation of the soil 
particles into loose honeycombs during deposition. This 
flocculent or honeycomb structure is typical of that found 
in many clays. 

Graphically illustrating the differences in these structures 
is the range in porosity found in different soils. The percent- 
age of pore volume in sands usually ranges from about 30 
percent for very dense to about 45 percent for very loose 

Presented before The American Society of Mechanical Engineers, 
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sands. Pore space in cohesive soils may range from below 
20 percent to as much as 95 percent, i.e., soils in which only 
5 percent of the mass is solids. 

Single-grain-structure soils may range from very dense 
soils, in which the individual sand grains or gravel are tightly 
packed together, to quite loose structures with relativeiy 
large voids formed by arching of the grains. Settlement of a 
load imposed upon a dense sand structure results almost en- 
tirely from elastic distortion of the soil grains. This is small 
and consequently settlements of foundations on dense sand 
are small. With loose sand, the shearing forces and distor- 
tions caused by a load destroy some of the arches, permitting 
volume change in the soil mass, and, consequently, the set 
tlements of foundations On loose sands are several times 
those of dense sands. 


Vibration and Soil Settlement 

Vibration is even more effective in breaking down the soil 
arches of loose sand than are static loads, and loose sands, 
when subject to vibrations such as those created by compres- 
sors, can settle materially. Fig. 2 shows the observed settle 
ments of a large compressor plant, Plant 1, founded on fine, 
loose sand. This plant, located in California and consisting 
of 10 units, serves a large transcontinental gas line. Ground 
water level is within about 5 ft of the surface. Vibration 
from the compressors could be felt as much as 300 ft away 
As indicated by the slope of the settlement curve, this plant 
is approaching equilibrium, about seven years after con 
struction. 

Logically, the designer, in studying a new site, must evalu 
ate both the probability of troublesome settlement from 
compaction of sand by vibration and what corrective O1 
preventive measures are feasible. 

Sands in nature generally range trom medium loose to 
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FIG. 2. Settlements of compressor plants founded on sand, plant No. |! 
on loose sand, plant No. 2 on compacted sand. 


medium dense, and almost any natural sand will be com- 
pacted by vibration. Further, since in most formations there 
are variations in density, this settlement will not be uniform. 
The magnitude of settlement and, to some extent, its rate 
will be determined by its initial density. Dense sands will 
settle much less and much more slowly than will loose sands. 

Another factor in the rate of setthkement of sand under 
vibration is the relationship between the foundation and the 
ground-water level. Sands far above ground-water level gen- 
erally have films of moisture surrounding the individual 
grains which develop surface tension at points of contact 
between grains. The forces developed by surface tension are 
small, but the weight of any individual sand grain also is 
small and, usually, these forces are capable of holding the 
grains in position, which greatly reduces movement under 
vibration. Sands in which surface tension is absent may be 
subject to rapid volume change with vibration. Such condi- 
tions include sand masses near or below ground-water level 
where the pore spaces are filled completely with water and 
sands that are almost completely dry as, for example, the 
blow sands of desert regions. 


Penetration Test 

The most commonly employed method of initial investi- 
gation of foundation conditions is the dry-sample boring. In 
these, the number of blows of a 140-lb weight required to 
drive the sampling spoon 12 in. is most commonly used as 
a measure of the density and strength of the soils in place. 
Generally, sands that require fewer than 15 blows in this so- 
called standard penetration test are considered to be in a 
loose condition. Sands requiring more than 15 blows are 
usually sufficiently dense to prevent excessive settlement 
from vibration, Looser sands require caution and the loosest 
materials may require protective measures. 

In using this criterion, however, caution is desirable. The 
penetration test is dependable only when used with care on 
the part of the driller to ensure a square, fair blow. Also. 
even small amounts of gravel can cause misleading results 
Extremely loose deposits of gravel or sand and gravel are 
not common. Possibly the high velocities of water from 
which gravels are deposited result in compaction of gravel 
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masses. Occasionally, however, very loose gravel deposits 
may be encountered. 

Evidence, such as pile driving in the area or experience 
with other structures, especially where vibration is common, 
always should be gathered, if possible, as a guide to evaluat- 
ing the foundation conditions. 


Compacting 

Loose deposits of granular soil can be compacted prior 
to construction. The two methods most commonly used are 
vibroflotation and pile driving. Vibrofiotation is a patented 
method. A large vibrator, rather similar in basic principles 
to a concrete vibrator, is inserted in the soil mass. At the 
same time, water jets located at the top and bottom of the 
vibrator flood the mass of soil being compacted. With this 
method, it is generally necessary to add additional sand 
as the work progresses to compensate for the reduction in 
volume of the soil mass. 

Piles of wood, concrete or sand have been used success- 
fully both in this country and abroad. In constructing sand 
piles, a casing is driven into the ground, filled with sand and 
then the casing is withdrawn. The vibration from driving the 
pile and the displacement from the added mass of sand ef- 
fectively compacts the soil. 

This method was used to compact the soil underlying a 
second compressor plant, Plant 2, located on the same site 
as the compressor plant referred to previously. On this site 
sand piles having a 16-in. diam were driven on a 4 by 5-ft 
spacing over the area of the proposed compressor building 
and to a distance of about 20 ft on either side. These piles 
varied in length from about 25 to 40 ft, because at these 
depths a denser stratum was encountered. The total volume 
of material added within the area of compaction was the 
equivalent of nearly 2 ft of soil if spread over the surface. 
Yet, despite this, the surface of the ground settled as much 
as 6 in. 

Settlement records of Plant 2, Fig. 2, show no significant 
settlement in the first 18 months of operation of the com- 
pressor plant erected over this compacted soil mass. 


Clay Soils 

Vibration has little effect upon clay soils but trouble with 
these soils may originate from other causes. As previously 
described, clay soils generally have a loose, honeycomb or 
flocculent structure. Individual particles of a true clay soil 
are extremely small, as are the pore spaces between them. 
When the surface of such soil is loaded, the structure of the 
soil will readjust to a denser state, squeezing and distorting 
the individual pore spaces. This distortion, however, can 
occur only as fast as the water contained within the pores 
is squeezed out. Because of their extremely fine-grained 
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FIG. 3. Typical stress-volume relations for clay soils. 
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character, clays are of low permeability and this process is 
slow. Actually, many clays are much less permeable than 
good concrete. Consequently, structures founded on clay 
are subject to long-term settlements. The magnitude of settle- 
ment is dependent primarily upon the load imposed and 
upon the previous stress history of the material. 

Fig. 3 shows a typical stress-volume curve for clay soils. 
It may be noted that for loads less than the amount to which 
it has previously been loaded, point A on the curve, the dis- 
tortion of the soil is small. Once this so-called preconsolida- 
tion load is exceeded, however, the rate of settkement under 
additional loads becomes several times larger, usually the 
rate being about 3 to 5 times greater. Preconsolidation of 
clays to values materially in excess of the weight of the exist- 
ing overburden is common. At some locations overlying de- 
posits, which have existed once, may have been eroded. In 
the northern portion of the country the ice of the continental 
glaciers may have overridden the area. More commonly, pre- 
consolidation is caused by drying. The hardening and stiffen- 
ing of clay as it dries, which is a familiar phenomenon, can 
preconsolidate clay soils effectively throughout the depth 
to which drying extends. 

For initial investigation, the standard penetration test 
may be used for judging whether a clay soil is so soft that 
excessive settlement should be anticipated. For the average 
compressor plant, soils requiring less than about 6 blows per 
ft of penetration should be considered questionable. Addi- 
tional information may be derived by comparing the natural 
moisture contents of the soil with the Atterberg limits.’ To 
depths of 50 ft or more, soils that have been consolidated 
only by the existing over-burden generally will have moisture 
contents slightly below the liquid limit. Soils that have been 
preconsolidated will have moisture contents significantly 
lower than the liquid limit and, frequently, approaching the 
plastic limit. Considerable settlement usually will occur if 
foundations are placed on soils with moisture contents above 
or near the liquid limit. 


Pile Foundations 

The most common method of avoiding settlements under 
these conditions is to carry foundations through the com- 
pressible strata to more stable underlying soils. Piles are 
most commonly used for this. The use of so-called friction 
piles, which are merely driven into a clay bed of uniform 
consistency, has little to recommend it. When, however, 
piles can reach appreciably stiffer soils, or when they can 
reach firm sands, they form an excellent foundation. The 
basis principles of pile foundations are well known, and a 
number of good references, for example Chellis,* are avail- 
able. 

There are certain problems pertaining to compressor 
foundations that should be mentioned, however. We con- 
sider it preferable to use batter piles. These should be ar- 
ranged in pairs opposing each other in a symmetrical ar- 
rangement, and a minimum of four is required for any com- 
pressor foundation. Additional batter piles should be used 
for large compressors. 

As most compressors develop rather substantial hori- 
zontal couples, these batter piles should be arranged to 
prevent intersection of the line of action near the center 
of gravity of the foundation. Otherwise, a rotational motion 
will develop. This motion occasionally is of appreciable mag- 
nitude and this may be quite annoying. 

Tops of wood or steel piles should be carried at least 18 
in. into the compressor mat. Concrete piles should be rein- 
forced and the reinforcement extended into the compressor 
mat a sufficient distance to provide anchorage. 

Occasionally, development of sites underlain by soft clay 
will require the placement of substantial quantities of fill. 
Since the clay will be consolidated, i.e., compressed under 
the weight of this fill, the batter piles would be bent as shown 
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FIG. 4. Distortion of batter piles in soft clay resulting from com- 
pression of clay by fill. 


in Fig. 4. Batter piles driven through soft clays heavily 
loaded by fill in this manner may be subject to excessive 
bending as the clay consolidates, breaking them free of the 
compressor mat or breaking the piles. 

Batter piles should be omitted on sites underlaid by soft 
soils that are to be or have recently been filled. The addi- 
tional vibration of the compressor foundation, which will 
result from omitting the batter piles, may be accepted or the 
mass of the compressor foundation increased to reduce the 
vibration. 

In designing foundations under these conditions, it should 
be noted that the vertical piles, although not subject to these 
excessive bending stresses, will be loaded additionally by 
the consolidating clay soil in which they will be embedded 
since this soil will tend to hang up on the piles. This prob- 
lem of negative friction must be given consideration in estab- 
lishing pile loads and total number of piles to be installed.’ 


Resonant Frequency Problem 

Vibration of compressors and their foundations is always 
annoying when excessive and occasionally troublesome as it 
adds to maintenance and repair problems. It has been 
studied extensively over a great many years and the further 
these studies extend the more complex it becomes. There is 
for any given system of soil, compressor, foundation, and 
direction of exciting force to resonant frequency, that is, a 
frequency that will excite maximum amplitudes of vibration 
In addition to this maximum response, excitation of this 
resonant frequency also will cause the maximum rate of 
settlement and, probably, maximum total settlement for 
compressors placed on sand. This resonant frequency ts not 
constant and is not a function solely of the soil. It will 
change with time depending upon variations in ground- 
water level and will increase as the soil compacts. Present 
studies*:* based on constant soil conditions indicate that the 
frequency of a given superimposed mass-soil system will 


Decrease with increasing mass of the foundation 
Decrease with increasing size of the loaded area 
Decrease with increasing unit soil pressure. 
Decrease as the unbalanced force is increased 
Increase or decrease depending upon the shape of the 
loaded area. 

6. Increase or decrease depending upon the distribution 
of contact pressure between the structural foundation and 
the soil. (Generally, it will be found that concentrating the 
loading at the outside edges of the footing will give higher 
frequencies and lower amplitudes of vibration. ) 

Most investigations of foundation resonance have been 
directed toward vertical oscillations. Horizontal motions 
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and rotational movements also can be excited. At the present 
time, there is no practical method of analyzing a compres 
sor-soil system during its design stages to determine whethe: 
resonant vibration may occur. Although a few cases of 
resonant vibration have been reported in the literature, i! 
seems to be a rather uncommon problem, which perhaps 
should be handled by corrective measures when it does de- 
velop, rather than by spending substantial sums on initial 
investigations. 


Determining Mass of Compressor Foundation 

In the absence of sound, theoretical means of analysis, a 
number of rules of thumb for establishing the mass of a com 
pressor foundation have been developed. Many of these 
relate the total mass of the foundation to the mass of the 
compressor. Others relate the mass of the foundation to the 
mass of the moving parts. Making the foundation three to 
four times as heavy as the compressor or 15 to 20 times the 
weight of the moving parts is common practice. A method 
of analysis, which has been used by the writer’s office for 
some years with generally good results, may be developed 
as follows: 

It is assumed the disturbing force varies as a simple 
harmonic function. Then: 

F sin wt = Ma 


letting 
Kit 2 7 (rpm) 


M= and w 
ru 60 
integrating twice with respect to time and letting 


+= Oatr=0 
r=Gaic 9 


then 
gk Sin wl 
‘ 
w'KW 
and: 
9lFe 
Sees = 7, 
max (rpm)*KW 
in which: 
F = maximum value of disturbing force, Ib 


rpm = frequency of disturbing force, cycles per min 

W = weight of machine and foundation, lb 

K = a constant depending upon soil conditions, (It is 
assumed K bearing value of soil expressed in 
kips per square foot. For pile foundations K is 
taken as 1.0.) 
acceleration due to gravity = 386 in./sec 
= maximum displacement of machine from static 

position, in. 


& 


Xmax 


In using this method of analysis, the foundation weight 
necessary to limit the displacement of 0.005 in. is usually 
selected. The method may be used to determine translational 
motion from either the primary vertical or horizontal force, 
whichever is larger. Generally, for multicylinder units if 
these are satisfied, motion from secondary and torsional 
forces will be within acceptable limits. However, a similar 
expression can be developed for determining the rotational 
movement that may occur with couples if these are excep- 
tionally large or if rocking from horizontal primary forces 
might be troublesome. 

This expression is not theoretically correct because the 
method of analysis and the constants selected are quite arbi- 
trary. However, it allows for the effects of strong, stable 
soils in reducing movement and for the improvements that 
may be made by balancing machines to limit the unbalanced 
forces. 


Balancing Compressors 
Multicylinder compressors can be balanced to minimize 
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FIG. 5. Typical diagrams of unbalanced forces acting upon com- 
pressors. 


particularly objectionable unbalanced forces. Fig. 5 shows 
schematically a compressor with the various unbalanced 
forces that may be present. The bar graphs show for one 
specific type of compressor the relative magnitude of these 
various unbalanced forces for different systems of crank 
weights. 

Of these forces, the primary vertical and primary hori- 
zontal forces usually are the most troublesome. Primary ver- 
tical unbalanced forces cause vertical oscillation of the ma- 
chine and its foundation. Primary horizontal unbalanced 
and primary vertical couples cause rocking of the compres- 
sor and its mat. 

The magnitude of rocking motion will vary inversely with 
the moment of inertia of the compressor and its foundation, 
and directly with increasing variations in soil pressure at the 
outside edges of the foundation. For constant total weight, 
the moment of inertia of the compressor mat varies approxi- 
mately as the square of the width of the mat. Also, variations 
in soil pressure at the edges will vary inversely with the 
square of the width. Consequently, the wider the foundation 
mat the less the compressor will rock. 

Arranging multi-compressor installations on a continu- 
ous foundation mat with their crankshafts normal to the 
length of the mat will result in minimum vibration from 
horizontal inbalance. Advantage can be taken of the great 
stiffness of such a continuous Compressor mat in resisting 
horizontal rocking to rebalance machines for minimum pri- 
mary vertical inbalance. The width of the combined mat will 
prevent significant vibration from the increased horizontal 
inbalance. 

Using these principles, it is possible to design for mini- 
mum overall vibration with minimum total mass in the 
foundation. In designing any compressor installation, care- 
ful consideration should be given to the general principles 
outlined of arranging and balancing the units to obtain mini- 
mum vibrational amplitudes at maximum economy 


Structural Foundation Considerations 

Discussion this far has centered around deformations and 
movements of the soil that support the compressor plant 
Distortions of the structural foundation upon which the ma- 
chines are mounted occasionally can be troublesome as well 

Most compressor foundations are constructed of con- 
crete. Usually it will be found that requirements of mass 
will result in foundations of such thickness and overall shape 
that the unit stresses are below normally accepted design 
stresses. At these low unit stresses, elastic deflections usually 
will be within acceptable tolerances. 

Concrete shrinkage. Concrete shrinks when drying. A 
foundation subjected to excessive drying at its upper sur- 
face, while the bottom is kept damp by soil, may warp 
severely. Long or extremely wide foundations should be 
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checked for warping, especially if site and climatic condi 
tions are adverse. Concrete also is subject to deterioration 
from a number of causes. Freezing and thawing, im 
purities in mixing water or in the aggregates, unsound ag- 
gregates, and, particularly in the southwest, attack by sul 
fate ground waters are rather common occurrences 

Alkali-aggregate deterioration. A more serious type of de 
terioration, the cause of which has only been determined in 
the past few years, is alkali-aggregate reaction. Deterioration 
results from the reaction of finely divided or amorphous 
silica with free alkali in the cement. These constituents react 
chemically to form complex silicates, which develop high 
osmotic pressures, thereby disrupting the concrete mass by 
internal pressure. The outward expression of this deteriora- 
tion is generally a random cracking pattern. The structure 
moves and cracks as if it were swelling from the inside. This 
is precisely the case. The internal growth may be large. In- 
creases of '2 percent or more have been recorded. Thus, a 
compressor foundation about 30 ft across, suffering from 
these difficulties, could grow as much as 2 or 3 in. The 
growth is frequently attended by cracking, distortion, and, 
occasionally, destruction of machinery that is mounted on 
or in the concrete mass. 

Trouble from internal growth has developed in a num- 
ber of hydroelectric projects throughout the United States 
and, in several cases known to the writer, in compressor 
plants. Reactive aggregates include many of the siliceous 
rocks, which have in the past been considered desirable con- 
crete aggregates. Among these are glassy or cryptocrystal- 
line rhyolites, dacites, and andesites as well as certain sand- 
stones, phylites, and siliceous limestones.® To date, the best 
method of prevention is to use aggregates known to be inno- 


0.6 percent, although in several of these structures highly 
reactive aggregates were used. Low-alkali cement should 
be used whenever a questionable or known reactive aggre- 
gate must be used. In the laboratory, deleterious reactions 
have occurred between reactive aggregates and cements con 
taining as little as 0.2 percent of free alkali. Consequently, at 
this date, it is uncertain whether this commonly applied 0.6 
percent limitation on free alkali will assure complete freedom 
from trouble with reactive aggregates. 

Testing for reactivity. Reactivity of aggregates can be 
tested by several different methods. In the most accurate 
test, mortar bars are made of the suspected aggregate and a 
high-alkali cement. These are stored under carefully con- 
trolled moisture conditions and observed for a period of 6 
months or a year. Reactive aggregates under this test always 
will show excessive growth. This, of course, is a relatively 
long-term test and is cumbersome and rarely used except 
on major projects. 

A short-time chemical test has been devised and is com 
monly accepted, although its discrimination and accuracy 
are probably not as high as the mortar-bar test. This test, 
ASTM C227, affords a quick check of the reactivity of ag 
gregates and should be included with the common physical 
tests in selecting aggregates 
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| Cherokee Line Runs Into Mud at Jenks, Oklahoma 


phis, Arkansas, to the pipeline right 
of-way 

Coating and wrapping on the Chero 
kee line was handled by Secrest Pipe 
Coating Company of Tulsa, Oklahoma 


at the Aliquippa, Pennsylvania Works 
near Pittsburgh, and was shipped by 
barge to West Memphis, Arkansas. 


LAYING A PIPELINE through hilly 
country can be rugged work. When 
spring rains turn the earth into sticky 


mud pipelining gets really tough. Stone Trucking Company of Tulsa 
transported the pipe from West Mem- 


The contractors for the Cherokee 
Pipe Line from Tulsa to Ponca City, 
Oklahoma, ran into these conditions at 
Jenks, Oklahoma. Heavy rains bogged 
operations a bit but the line made good 
progress. 

Pipeline Service Company of Semi- 
nole, Oklahoma, was laying a 1254-in. 
OD line for Cherokee Pipe Line Com- 
pany to carry products from the Con- 
tinental Oil Company and the Cities 
Service Oil Company refineries at 
Ponca City. The line is approximately 
85 miles in length. It connects with 
the Glenpool station at Jenks. 

The Cherokee Pipe Line Company ts 
owned jointly by Cities Service Pipe 
Line Company and Continental Oil 
Company. The products division is op 
erated by Continental Pipe Line Com 
pany, who supervised the construction 

. of the line. 

Twenty-two miles of Jones & Laugh 
lin Steel Corporation's electricweld line 
pipe was used in the section beginning 

: at Jenks. The pipe was manufactured 





Coating and wrapping Cherokee's line near Jenks, Oklahoma 
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How to Cut Design Hours 
to Computer Seconds 


Complete calculations for one segment or station aver- 
age 1.4 seconds with electronic computing equipment 


REDUCING MAN-HOURS to com- 
puter-seconds has become a reality for 
pipeline designers, due to the installa- 
tion of electronic computing systems by 
many companies. 

In natural gas pipeline design, elec- 
tronic computations for one segment 
of pipe er one compressor station can 
be completed in slightly over one 
second. 

Manual calculations, time-consum- 
ing and less accurate, are eliminated in 
the determination of stresses and 
strains in critical bends and of pres- 
sure drop areas and horsepower re- 
quired for a gas-accumulation system. 
These tasks can be particularly lengthy 
and complicated for slide-rule solution. 

The uses of digital computers such 
as the medium-size Datatron are not 
limited to pipeline design, of course. 
Refineries and their research centers 
are using Datatron for mathematical 
model refinery operation, simulated 
experiments, data reduction, and other 
problems. These jobs lead to the im- 
provement of catalytic cracking proc- 
esses, octane and vapor pressure blend- 
ing, reforming, alkylation, tetraethy! 
lead addition, equipment design, geo- 
physical properties, hydrocarbon sepa- 
ration, and quality control. 

Other operations include meter 
measurement, civil engineering, esti- 
mating, inventory control, production 
control, payroll processing, and ac- 
counting. 

Datatron is the electronic data proc- 
essing system manufactured by the 
ElectroData Division of Burroughs 
Corporation, at its 250,000-sq ft plant 
in Pasadena, California. 

For data on an initial segment of 
pipe or a compressor station, Datatron 
calculates the outlet pressure, prints out 
the resulting answer, and automatically 
proceeds to the next segment or sta- 
tion. The computer clicks off the entire 
pipeline in this manner, figuring the 
pressures at designated points along 
the system. 


This article was prepared by ElectroData 
Division of Burroughs Corporation 
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Electronic data processing system in operation. Operator is seated at control console, hand on 
manual input keyboard. Central computer is in background, at right. 


The engineer is relieved of tedious 
calculations needed when changes 
occur in the system’s load. He also is 
provided with the means to quickly 
change existing pipeline specifications. 

Units required in the data processing 
system for pipeline design include the 
central computer, paper-tape punch, 
photoelectric reader for information 
input, electric typewriter and line 
printer, floating point arithmetical 
unit, and magnetic tape file and con- 
trol. 


First Step 

The storing of information needed 
to lay out a natural gas pipeline is the 
initial step in the designing project. 
Data on existing specifications are 
punched onto paper-tape. Using a 
photoelectric reader, this information 
is read into the central computer and 
immediately transferred to magnetic 
tape storage locations. The data are 
stored as individual blocks of informa- 


tion, available for call by the computer 
at any time. Each of these biocks con- 
tains the information on a single seg- 
ment of pipeline or a single compressor 
station. 

A segment is a section of pipeline 
where the number of parallel pipes, 
the inside diameters and the efficiency 
do not change. To facilitate locating 
the data on magnetic tape, an individual 
identification number called an “ad- 
dress” is assigned to each block of 
information. This identifies for the 
computer the information block of a 
specific segment of pipe or a station. 

When not in use, pipeline data are 
easily removed from the computer sys- 
tem and stored on magnetic tape. Data 
processing instructions are entered into 
the computer by means of punched 
cards or punched paper-tape. They also 
may be stored on magnetic tape with 
the design specifications, and called 
into the computer before calculating 
begins. These instructions, called the 
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FIG. |. Typical pipeline design problem. 
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This is an illustration of the printout on an electric typewriter of 
DATATRON’s solution to a pipeline design problem. Printouts of four 
sample problem successive trial runs were made, using the specifications of the pipe- 
line shown in Figure I. 


printout of 


The first printout shows a suc- 
cessful trial run of three pipe 
segments and one compressor 
station. The resulting calcula- 
tions indicate that the outlet 
pressure for each segment and 
station is satisfactory. 


RBSRBS 


An increase in volume of gas 
of 50,000 MCF was made. As 
a result, outlet pressure 
dropped below the optimum 


The design engineer added an 
additional length of parallel 
pipe to pipe segment 1001 (in- 
dicated by plus sign) . The sig- 
nificant increase in outlet 
pressure for both segments 
1001 and 1002 indicate the 
addition of pipe to the original 
specifications was satis- 
factory. 


RSESSRBS 


As an alternate method for in- 
creasing outlet pressure, 2000 
horsepower was added to the 
compressor station in this trial 
run. This additional horse- 
power raised the outlet pres- 
sure value to a satisfactory 
reading. 
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RECIPROCAL COMPRESSOR 


CENTRIFUGAL 


processing tilow chart 


PIPE SEGMENT 


COMPRESSOR 


CALCULATE COMPRESSION RATIO 
AND OUTLET PRESSURE FOR 


EACH STAGE 


Processing flow chart, showing computer treatment of pipeline design problem. 


“program,” provide orders that direct 
computational operations. 


Reading 

The computer begins its internal 
computing operations when the address 
and inlet pressure and volume of gas 
for the initial pipe segment are read 
into it by a manual keyboard. Once 
fed this data, the system automatically 

1. Locates the required data on 
magnetic tape. 

2. Places the information on the 
computer's 40,800-digit magnetic stor 
age drum 

3. Determines logically whether the 
data obtained pertains to a pipe seg- 
ment, reciprocal or centrifugal com 
pressor, and selects the appropriate 
method of calculation. 

4. Calculates the outlet pressure by 
standard equations 

5. Activates an electric typewriter 
or line printer to print out the resulting 
data 

The print-out on each pipeline seg 
ment includes an identification number, 
inlet pressure, inside diameter of each 
pipe, length of pipe, volume of gas, 
outlet pressure, and intermediate re 
sults. For each reciprocal compresso! 
station, the answer includes identifica- 
tion, inlet pressure, outlet pressure, 
compression ratio, horsepower per mil 
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lion cubic feet of gas, horsepower in- 
stalled, and the volume of gas. The 
same print-out is obtained for the cen- 
trifugal compressor, plus data on the 
temperature of the gas. 

When calculations for one segment 
are completed, the data for the next 
segment are automatically transferred 
into the computer from magnetic tape. 
There is no need to manually insert 
pressure and volume data before proc- 
essing each segment or station. The 
computer continues repeating its com- 
puting cycle for each segment or sta- 
tion until pressures for the entire pipe- 
line have been calculated and results 
printed. 

Complete calculations for one seg- 
ment or station average 1.4 seconds. 
Some 42 segments and/or stations can 
be calculated in one minute. 

Design changes to existing pipelines 
are handled quickly by the computer. 
Pressure-volume computations are 
made and the altered data is written 
over the original information, thereby 
updating the design. 

Another advantage of electronic 
pipeline computing is its value as a 
management tool. Top management 
may obtain immediate answers neces- 
sary in arriving at decisions pertaining 
to the adequacy of present systems, 
need and cost of expansion, new con- 
struction, and cost-cutting routines. * 


Pipeline Safety 
Record Best 


In History 


THE SAFETY RECORD set by pipe- 
line and gas utility companies during 
1957 was the best in the industry’s his- 
tory, the American Gas Association 
says in summarizing the annual report 
of its Accident Prevention Committee. 
AGA notes that 1957 was the tenth 
consecutive year in which the safety 
record has been improved. 

An all-time low figure of 8.55 dis- 
abling injuries per million man-hours 
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While the gas utility and pipeline industry's 
total employment has increased 27 percent 
since 1947, the safety record of the industry 
has been improved 6! percent. The accident 
frequency rate was reduced in 1957 for the 
tenth straight year, achieving an all-time rec- 
ord low of 855 disabling injuries per million 
man-hours worked. 


was established last year, compared 
with the post-war peak of 21.86 in 
1947 and the best previous record of 
8.68 achieved in 1956. The associa- 
tion’s report is based on returns from 
434 companies representing more than 
95 percent of the industry’s total of ap- 
proximately 205,000 employees. 

Pipeline and gas utility companies 
also registered a new low in terms of 
accident severity. The severity rate (the 
number of days charged to disabling 
injuries per million man-hours worked ) 
dropped from 652 in 1956 to 447 last 
year. The peak year of severity was 
1957 when the rate was 1277, more 
than double last year’s record. 
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These Are the People 
Who Build a Pipeline 


MEN, MACHINES, AND MANY 
JOBS build a pipeline. One of the new- 
est continuous sticks of pipes and 
pumps to deliver crude oil in our coun- 
try has just been completed. The Four 
Corners Pipe Line, originating near 
Farmington, New Mexico, and termi- 
nating near Los Angeles, California, 
was built over a period of approxi- 
mately 10 months. 

Some, but far from all, of the repre- 
sentative jobs necessary in such a proj- 
ect are depicted in the accompanying 
photograph, beginning top center- 
clockwise. The president is charged 
with the administrative duties of satis- 
fying the owners of the pipeline and 
delegating authority to those respon- 
sible for its construction. Right-of-way 
man and his staff procure right-of-way 
over route mapped by the surveyors to 
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best interest of land owners and the 
project. Material man is responsible 
for purchasing pipe and all other ma 
terials and having it delivered to strate 
gic locations along the right-of-way 
Archaeologists, working for govern 
ment agencies, follow construction 
through unexplored areas in search of 
new archaeological facts. Pilots serve 
both management and construction 
personnel by flying “bush pilot” trips 
to remote areas along the right-of-way 

Surveyors and guides, the first in the 
field, map out the route of the new 
pipeline. Contractors submit bids, and 
on acceptance, perform the actual con 
struction of the pipeline according to 
specifications. Design engineers pre 
pare specifications for equipment suit 
able to transport the type of crude oil 
produced over the designated terrain 


Inspectors are men of long and varied 
experience in pipeline construction that 
perform liaison duties between man 
agement and contractors to assure the 
best and most economical construction 
Welders 


rigid tests 


only those passing the most 
are used to weld the 40-ft 
lengths of pipe together 
Ihe center picture shows a typical 
coating and wrapping operation on this 
650-mile pipeline built and now op 
erated by Shell Pipe Line Corporation 
"he Four Corners Pipe Line is de 
livering 70,000 bbl of oil daily to the 
Los Angeles area. It is owned by Con 
tinental Pipe Line Company, Gulf Oil 
Corporation, Richfield Oil Corpora 
tion, Shell Oil Company, Standard Oi! 
Company of California, and The Su 


perior Oil Company **e* 
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PIPELINE 


WELDING 


Part 4. Training the Welder 


Editor's Note: The technique of welding has become more 
exacting as a result of the higher pressures at which pipelines 
are operated, new methods of pipe forming, and changes in 
the chemistry of steel. United Gas Pipe Line Company has 
established a procedure of training to assure a high degree 
of proficiency in its welders and welding inspectors. We are 
indebted to UGPL and that company’s magazine, United 
Gas Log, for permission to include in our “Fundamentals” 
series this discussion outlining its methods. 


W etpinc of pipe joints as an accepted pipeline 
method is just a little more than three decades old, and in 
that comparatively short span of time, pipeline welding 
has kept pace with other notable improvements in pipeline 
materials and methods. 

The technique of welding pipe to form an integral con- 
duit for natural gas transmission has become more and 
more exacting as pipeline pressures have increased. New 
pipeline materials have been developed, and new methods 
are being used to form pipe in order to keep abreast of in- 
ternal pressure requirements. Welding, of necessity, has had 
to keep pace with these developments. 

In pipe fabricating shops, and in special instances, var- 
ious welding processes ate now employed. However, except 
for smal! pipe -— 2-in. and smaller — all steel pipe on pipe- 
line work is welded with manual arc welding. Oxy-acetyene 
welding is employed for small pipe. 

Improved methods of examination, inspection, and test- 
ing have resulted in more clearly defined limits of accept- 


Left 


ance of welding. Procedures set up by the ASME Boiler 
Code, the API Code and the ASA Piping Code for Mini- 
mum Standards are the basis for procedures that have been 
incorporated into United Gas Pipe Line Company’s own 
specifications; however, our engineering department through 
extensive research has developed the qualifying procedure 
now in effect in our welding specifications for pipeline and 
plant installation. 


HOW THE WELDER IS TESTED 

Each welder is approved for construction work only after 
an examination of his welding ability. The test consists of 
making one or more welds, depending on the nature of the 
work he is expected to do, and it is witnessed by a company 
welding inspector who reports on the technique as well as 
the strength of the test welds. If, in the inspector’s opinion, 
the welder’s technique is unsatisfactory, there is no need to 
go further with the examination, for considerable time and 
expense are involved in the tests. 

Generally, for pipeline work, each welder’s test requires 
him to make a weld of two pieces of pipe secured in a hori- 
zontal position, simulating a bell hole weld. Pipe selected 
for test is of the same material as that of the line to be con- 
structed, but not necessarily of the same size; thickness of 
the test pipe is representative of the thickness of the line 
pipe. 

Welders qualified on one kind of pipe may be re-tested 
for another kind. That is, although he qualifies on a low 


Welder begins the horizontal butt weld test by working “down hill” to apply the stringer bead. Center — He 


then reverses direction to “up hill” on the second or hot pass. Right — Brushing out the weld between passes. 
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Acceptance of a test weld is on a basis of both visual and physical 
inspection. Here, instructors observe progress and technique of 
welder making one of several passes on the horizontal test. 


~ 


yield stress pipe, he would be re-tested for welding on high 
yield stress pipe. For welders assigned to other than pipe- 
line welding, additional tests are required, conforming with 
the type of work to be done. 

Because of the variety of pipe welding, and because of 
the temperatures and vibration to which much of our sta- 
tion gas piping is subjected, each welder qualified for such 
work is required to make three test welds: (1) That of two 
pieces of pipe secured in horizontal position, again simulat- 
ing a bell hole weld; (2) that of two pieces of pipe fixed, 
end to end, in vertical position, and (3) a weld made to 
form a “T” junction of two pieces of pipe, commonly known 
as a branch connection. In the third test weld, one piece of 
pipe, the branch, is welded into the side of the second piece 
called the “run” or “main.” Material and thickness of the 
pipe again are selected to be representative of pipe to be 
used in the installation. 

United Gas Pipe Line Company welders have been satis- 
factorily welding on our pipelines for many, many years. 
Still, because of the demands of the job in his particular lo- 
cality, many a welder has been unable to keep up with all 


WELDING STAGES OF HORIZONTAL TEST. 


Tack weld. Stringer bead. 
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the new techniques and the various methods of testing 
welds. Unless he has been used as a welding inspector, ke 
has not had full opportunity of learning what to look for 
in a faulty weld. 


TRAINING WELDERS AS INSPECTORS 


Continued expansion of our pipeline system requires call- 
ing on United Gas welders to serve as pipeline inspectors on 
new construction work, making it not only advisable but 
essential that our own welders be acquainted with the quali- 
fications required of the contractor's welders. 

This program is a cooperative effort by personnel of the 
general office engineering department and operating de- 
p rtments of the various pipeline districts. It is under the 
personal supervision of the company’s chief welding in- 
spectoi. The purpose is to train a certain number of district 
welders by requiring them to make the same qualification 
test that is required of construction welders. They are in- 
structed in requirements of company welding specifications, 
which, as explained before, conform to various codes. 

In addition, the district welders are instructed in exami- 
nation of contractor’s welders and the required welding 
techniques. Examination of the test welds are interpreted 
in terms of acceptance of the work, the examinations being 
both of the destructive and the non-destructive types. 

Destructive tests include the pulling of a bar or strap of 
the weld to determine its tensile strength. It also includes 
bending the bar to determine ductility of the weld. Sound- 
ness of the weld is determined by what is called the “nick 
break.” In this test, the bar or strap is notched at the weld 
and then bent to failure. Examination of the broken speci 
men is interpreted in terms of flaws in the weld. 

Non-destructive tests are those made without destroying 
the test weld. Among these are X-ray tests, which utilize 
equipment similar to that used in X-raying the human body, 
the gamma-ray tests. The gamma-ray method utilizes a sub- 
stance such as cesium, tantalum, or cobalt that has been 
made radioactive. 

Rays from the radioactive material are allowed to pene- 
trate the weld and pipe section, leaving its registration on 
a photographic film similar to the X-ray method. The film 
in either method is then processed to show difference in its 
density, indicating flaws that may be present in the weld 
through interpretation as in any X-ray film. Use of gamma- 
rays is a slower process, and the definition is not as clear 
as in the X-ray film; however, it has the advantage of re 
quiring less cumbersome equipment than the X-ray method 

There are other destructive tests like the magnaflux and 


Cover pass 
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Beginning stringer bead. 


dye tests, used primarily to determine surface cracks. Still 
other non-destructive tests have been used, but, as yet, not 
on a commercial scale for the test of welds. 

Acceptance of the test weld is on a basis of both visual 
inspection during the course of the test and on physical in- 
spection of the actual weld made. For the physical tests, the 
completed weld is examined either by X-ray or gamma-ray, 
and then the weld is marked off in strips or “straps.” 

The straps are then cut from the weld and subjected to 


tests for tension, bending, and nick breaks. Tensile strength, 


the stress at which the strap will separate when pulled, 
must not be less than the tensile strength of the pipe ma- 
terial, the value of which is usually stipulated in the speci 
fications. 

In the bend tests, the straps are bent to form a 180-deg 
bend. No crack or other open defect exceeding ¥s-in. in any 
one direction is allowed to be present after bending, al- 
though cracks occurring on the corners of the specimen are 
not considered as being reason for non-accéptance. 

The nick break test is used to produce failure of the weld 
so the cross-section of the weld may be examined for flaws. 
The kind and extent of the flaws that can be present and 
the weld still be considered acceptable are specifically set 
up in the company’s list of Standards of Acceptability 
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Tack welding. 


Close-up of completed vertical butt weld. 


WHAT ARE THE COMMON DEFECTS? 

Defects of a weld are many in number, though some are 
much more common than others. Some of the more com- 
mon flaws are “slag inclusion,” “lack of penetration,” “gas 
pockets,” “cracks,” and “burn throughs.” 

Slag inclusions are slag-filled voids in a weld. Lack of 
penetration is, as the term implies, a lack of penetrating to 
the base of the weldment. Gas pockets are voids in the weld- 
ment produced by entrainment of gas in the weld. Cracks 
are fractures in the weldment or weld area. Burn throughs 
are craters in the root of the weldment after a portion of the 
weld and adjacent parent metal has been broken down and 
dissipated. 

Other defects are “stringer bead windows,” “slag line,” 


” 


internal 


non-fusion,” “concave stringer, 
undercut,” “internal bevel,” “skip cracks,” and “crater 
cracks.” Not only is it necessary to be able to identify all 


“wagon tracks, 


these flaws in the weld, it is also necessary to know how to 
avoid producing them. 

In addition to the defects mentioned, another factor 
termed “high-low” may lead to failure of a weld. This 
weakening factor resulting from misalignment is caused by 
pipe ends being out of round or by either pipe or fittings 
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Whether vou have it 


AA 


. 


YOU ARE PAYING 


FOR 2-WAY RADIO 


The cost of not having 2-way radio is actually 
taking dollars out of your pocket every day... 
more money than it would cost to own your own 
Motorola 2-way radio system. Here’s why! 

Drivers radio in direct from their vehicles— 
save the delay, inconvenience and cost of tele- 
phoning. With radio contact, you can move your 
drivers directly from job to job—as they save 
miles, they also save valuable time. There’s less 
back-tracking, less “‘dead-heading’’—more effi- 
cient use of drivers and vehicles. 


AND HERE’S PROOF. Even if your truck 
costs are as low as $4.00 an hour ($2.00 for driver 
and $2.00 for truck)—saving as little as 3 minutes 
an hour will more than pay for your Motorola 
radio. Figured on a mileage basis (at a minimum 
cost of 7c per mile)—saving as little as 10 miles 
a day for each truck will pay for more than half 
of the cost of your Motorola 2-way radio system. 


Get the full money saving, money making story 
on Motorola 2-way radio . . . complete product line 
—engineering service—installation—maintenance 
—lease/finance plans, for every need. 


MOTOROLA 2-wWay RADIO 


Motorola Communications & Electronics, Inc. « A Subsidiary of Motorola, Inc. « 4501 W. Augusta Boulevard, Chicago 51, Illinois 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV 
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Above 
Below 


~- Completing cover pass of a branch connection weld test. 
- Close-up of the finished weld. 


Inspectors examine gamma-ray film for welding flaws following 
tests. 


being warped. Most of the flaws mentioned can, with prac- 
tice, be detected in the X-ray film. Interpretation of X-ray 
film thus becomes an important function of the welding 
inspector. 

TEST PROCEDURES 

To demonstrate his ability, a welder must make certain 
welds designed to evaluate his work in various welding 
positions, using various welding techniques. Sections of 
pipe to be welded are prepared in advance with joint sur- 
faces to be welded already beveled and prepared to con- 
form with requirements of the test. 

In preparation for the test, the welder must adjust his 
welding machine for the required current outlet so that the 
proper welding arc is sustained between the welding rod and 
the pipe metal. 

In the fixed horizontal butt weld test, the two pieces of 
pipe are fixed to the support and then lightly tacked (welded 
in spots) in three or four places around the circumference of 
the pipe, but not at the starting or finishing points of the 
first layer of welds. 

The test welder is then ready to begin. Starting at the 
top of the pipe, he makes the first “pass,” called the stringer 
bead, to the bottom of the pipe. Beginning again at the top, 
he then welds down on the other side to complete the 
stringer bead. 

The next layer of weldment, called a “hot pass,” is ap- 
plied by starting at the bottom and working up to the top 
on both sides. While the stringer bead was made “down 
hill,” the hot pass and succeeding “filler” passes to fill up 
the joint with the top surface of the pipe are made “up hill.” 
To dress off the weld, a final or “cover pass” is applied, giv- 
ing the welded section the distinctive bulge above the sur- 
face of the pipe. 

The welding rod used for stringer bead and cover pass 
is soft and free-flowing, while the rod used for the filler 
passes is one that conforms with the metal being joined to 
give the joint proper strength. 

In the second test, a fixed vertical butt weld, preparation 
for welding begins with tacking the two test specimens to- 
gether with proper spacing. Tack welds are distributed 
around the surface of the joint so they will not fall within 
any of the straps or sections of joints to be examined after 
the weld is completed. Since there is no top or bottom of 
this joint, the welder starts his stringer bead at any point, 
welding all around. The hot pass follows, starting at a point 
so the two starting points do not fall one upon the other. 
Succeeding passes then are applied, in each case making 
sure the starting points are varied. 

The third test is made with the section of pipe to form 
the branch on the under side of the pipe main. This means 
that all the welding is done overhead. Again the two speci- 


, 


Left — Marking off “straps” to be subjected to the destructive type of 
weld testing. Right — A strap under test in the tensile testing machine. 
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Close-up views of straps under test. Left 


Strap has failed under tremendous force 


applied in tensile test. Right — Illustration of method used in applying the bend tests. 


mens are prepared in advance and tacked into position. The 
welder then starts at any point, as in the second test with 
the stringer bead, then staggers the starting points of each 
of the succeeding passes. 


SAMPLE TESTING 

After completion, the welds are radiographed, either by 
X-ray or gamma-ray, and the welded samples are marked 
off so straps can be cut for tensile, bend, and nick break 
tests. For the tensile test, the strap is secured in the jaws of 
a tensile testing machine. By means of a hydraulic pump 
the jaws of the machine can be forced apart, pulling on the 
strap until the strap fails. A gage, which is part of the ma- 
chine, indicates the total force applied to the pull on the 
strap. Knowing the cross-section of the strap, the pressure 
or force per unit area can be calculated for the value indi- 
cated on the gage. Thus, the stress produced by the force 
applied when failure began to occur is the tensile stress 
of the metal. 

The bend test is made by placing the strap in the bend 
test jig so that force can be applied to bend the strap into a 
180-deg return bend. A second strap is bent with the strap 
surface to which the force is applied reversed. These straps 
are then examined for cracks. No crack larger than 's-in. 
is allowed except cracks at the edges of the specimen 

To make the nick break test, 
the straps are notched along the 
center line of the weld from each 
end to a depth of ¥% in. The 
sample is then bent until it 
breaks into two parts through 
the line of the notches where the 
strap usually will fail. The cross- 
section of the failed portion is 
examined for soundness of the 
metal and compared with the 
limits of acceptability. 

If one of the welds made by 
a welder on test fails to meet 
stipulated requirements, the 
welding inspector may allow the 
test welder to make a second 
weld of that portion of the test. 
However, the inspector must 
weigh his judgment of the 
welder’s technique in determin- 
ing whether he is qualified for a 
re-test. 

As may be noted from these 
tests, each welder qualified has 


proved his ability to weld uphill, connection (throat) 
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Collection of straps showing results of tests. Examples include root bend, 
branch connection (point) 


down hill, overhead, and all around the piece of pipe. He 
has demonstrated his ability to make a sound joint of two 
pieces of steel pipe using various welding techniques and 
all positions of welding. Some companies require additional 
tests, demonstrating ability of welders to make specialized 
welds such as “hot taps,” “Y” and the 
of faulty welds, but the preference of UGPL engineers is fo 
special welding problems to be under the direction of 


connections, repair 


welding inspector. 

Although the destructive tests outlined may indicate that 
hid 
and 


a strong weld has been made, certain defects may be 
den in the parts not tested. To prove the homogeneity 
the lack of flaws in a weld, the radiograph gives the best 
test of the specimen. 

As already noted, either X-ray or gamma-ray 
used for the non-destructive tests. Where speed and defi 
nition in the film are essential, X-ray is used instead of 
gamma-ray. It is almost impossible, however, to make an 
X-ray of a branch connection in the field. Gamma-ray equip 
ment is more portable, and thus each of the radiograph 
methods has its own sphere of usefulness. 


may be 


“iron burner” in 
today he is a 


Not too long ago, a welder was just an 
the lingo of the “Old Cat” but 
craftsman upon whose work rests responsibility far beyond 
any dream of his black-smithing ancestry 


: : 
: T. N38 


pipeliner, 


a 


itt 


. 8 


face bend, branch 


tensile strength, and nick break tests 
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. . . the only high volume pipeline strainer 
that removes free water from petroleum products! 


The HP-700 is rated from 750 to 
1000 GPM on gasoline and 

fuel oil. The four repack cartridges 
provide a total filtering area of 
approximately 5,500 square inches. 
This Separator-Filter effectively 
removes solid particles down to 
forty microns in size. Equipped with 
quick opening closures and other 
easy service features, this compact 
unit is designed especially for 

the pipeline industry. Write for 
detailed information. 


WARNER | 
Lewis 
Company _ 


DIVISION OF FRAM CORPORATION WEQSUTaiityv mele) 
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Allis-Chalimers 


saves you money 
ways 


Provides maximum work per operating dollar—Allis-Chalmers engines 





give you real Do-More Power — with high torque, efficient combustion 
that squeezes the last bit of energy from every bit of fuel. 


Keeps working day after day — There is unusual performance in rugged 





Allis-Chalmers engines — there is less wear, less that can go wrong. 


Gets back to work faster — Design simplicity means easier servicing, 





too. Allis-Chalmers diesel engines are back to work quickly because you 


are close to fast parts and service, wherever you are. 


See your Allis-Chalmers dealer for full information on engines that 
save you money, 9 to 516 hp, any fuel, any application. Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS > 


i 
+ 


Two Allis-Chalmers 779 diesel engines pumping crude oil from storage tanks into tanke 
at the Westwago terminal for the American Liberty Marketing Co., New Orleans 


THE PIPELINE ENGINEER, August, 1958 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERV 





Trunkline Plans $81,500,000 Program 


Trunkline Gas Company has filed 
with the Federal Power Commission 
in Washington its plans for an $81,- 
500,000 construction and expansion 
program involving initially an increase 
of 135,000,000 cu ft of gas in daily 
capacity. Trunkline notified the com- 
mission that this is the first step in an 
overall program that eventually will 
supply 200,000,000 cu ft of gas daily 
to Consumers Power Company of 
Jackson, Michigan, a utility that serves 
a large area of outstate Michigan. 

W. K. Sanders, president of Trunk- 
line, announced that the company will 
build, as soon as Federal Power Com- 
mission approval is granted, a 204- 
mile extension of its main line from 
central Illinois to the Indiana-Michigan 
border where it will connect with the 
Consumers Power Company system. 
Consumers is one of Michigan’s largest 


distributors of natural gas, serving 460,- 
000 homes in some 300 communities 
in that state. 

Mr. Sanders stated: “The Consumers 
Power Company has advised Trunkline 
Gas Company that due to the growing 
demand for natural gas as a domestic 
fuel, Consumers Power Company has 
experienced an acute shortage in the 
past few years. Many of those on the 
waiting list of over 160 thousand 
homes will be served by this new supply 
from Trunkline.” The principal areas 
served by Consumers are grouped 
around the cities of Pontiac, Flint, Sagi- 
naw, Lansing, Alma, Bay City, and 
Marshall. 

Mr. Sanders also said, “The Trunk- 
line expansion is designed solely to sup- 
ply Consumers Power Company, and 
there is no plan to attach other cus- 
tomers. The additional facilities now 
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proposed will increase Trunkline’s de- 
livery capacity from its present 375 
million cubic feet of gas daily to 510 
million cubic feet of gas daily in the 
first year of the deliveries to Con- 
sumers.” 

The announcement by Trunkline in 
Houston was timed to coincide with 
the company’s filing the necessary 
documents for such an expansion with 
the Federal Power Commission in 
Washington. The Commission has been 
urged to give prompt consideration to 
this expansion program in order that 
Trunkline could begin its necessary 
construction by January 1, 1959, at the 
latest. The construction program will 
take about nine months to complete 
and is timed to provide gas to Michi- 
gan homes for the 1959-1960 winter 
heating season. 

Trunkline, whose main office is at 
5650 Kirby Drive in Houston, pres- 
ently operates a 1200-mile pipeline 
from McAllen, Texas, to Tuscola, IIli- 
nois. The new construction program 
will include additional horsepower at 
one of its Louisiana compressor sta- 
tions and a substantial amount of loop- 
ing of its main line, as well as the ex- 
tension to Michigan. 


El Paso Natural Plans 
Pipeline From Austin Field 

El Paso Natural Gas Company has 
filed with the Federal Power Commis- 
sion for authority to build and operate 
a pipeline system to transport gas from 
the Aneth field, Utah, in the Four 
Corners area. 

Projected are 13 miles of 20-in., 62 
miles of 16-in., and 102 miles of var- 
ious diameter field lines, plus compres- 
sor stations and dehydration plants. 
Approximately 100,000,000 cu ft of 
gas a day would be taken from the field 
by the pipeline. 

Estimated cost of the project is 
$26,085,000. 


Gulf Interstate to Lay 
405 Miles of Pipeline 


The Federal Power Commission has 
authorized the construction and opera 
tion of natural gas pipeline facilities, 
estimated to cost about $51,000,000, 
by Gulf Interstate Gas Company. 

Involved in the authorization are 
about 351.7 miles of 30-in. main line 
loops between Louisiana and Ken- 
tucky and 54 miles of 24-in. lateral 
line loops in Louisiana. The commis- 
sion granted temporary authorization 
for the construction of the facilities in 
January. 
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Texas Gas Asks to Spend 
$20,000,000 on Construction 

Texas Gas Transmission. Corpora- 
tion has filed with the Federal Power 
Commission an application requesting 
authorization to increase the delivery 
capacity of the company’s natural gas 
pipeline system by approximately 113,- 
000,000 cu ft daily. 

An expansion program that is out- 
lined in the application will increase 
the daily deliverability from the nine- 
state Texas Gas system to about 1% 
billion cu ft, according to W. M. El- 
mer, president of the company. 

Addition of the facilities proposed in 
the application is expected to cost ap- 
proximately $20,000,000! These fa- 
cilities include 126 miles of new pipe- 
line and 9040 additional compressor 
horsepower at existing compressor sta- 
tions along the company’s pipeline sys- 
tem that extends from Louisiana and 
Texas to Ohio. 

According to Mr. Elmer’s announce- 
ment, the gas reserves required for the 
increased deliveries that will be made 
possible by the system expansion are 
committed to Texas Gas. These sales to 
the company. by suppliers have been 
authorized by the Federal Power Com- 
mission and the sources of supply are 
already connected to the Texas Gas 
system. 

Pipeline and horsepower additions 


stationary cleaning & 
priming machine 





internal 
line up clamp 


ditch padder 


Cinch hydraulic 
pipe bending machine 


line traveling cleaning 
& priming machine 
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for which authorization is asked in the 
application include 92 miles of 30-in. 
pipeline, 19 miles of 26-in. line, and 
15 miles of smaller diameter lines. The 
new pipelines will loop portions of the 
company’s existing system in Louisi- 
ana, Arkansas, Mississippi, Kentucky, 
Indiana, and Illinois. 

The additional compressor horse- 
power is proposed for six existing sta- 
tions. They are at Pineville, Louisiana, 
Kenton, Tennessee, Calvert City, Ken- 
tucky, Slaughters, Kentucky, Dillsboro, 
Indiana, and Petersburg, Indiana. 


Application for Offshore 


Line Filed by Tennessee 

An application by Tennessee Gas 
Transmission Company for the con- 
struction and operation of pipeline 
facilities to attach natural gas reserves 
from offshore Louisiana fields, has been 
accepted for filing, the Federal Power 
Commission announces. 

Tennessee Gas proposes to construct 
approximately 21 miles of 16-in. and 2 
miles of 123%4-in. pipeline, at an esti- 
mated cost of about $2,868,700, to take 
delivery of natural gas underlying off- 
shore Blocks 64 and 46. The company’s 
application said the amount of reserves 
available from Blocks 64, 46, and 66 is 
estimated at about 403 billion cu ft. 
The FPC, on April 22, 1957, granted 
Tennessee temporary authorization to 
install facilities from Block 66. 
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Projects 


Application Made for 
Southern California Line 

Application has been made to the 
California Public Utilities Commission 
by Pacific Lighting Gas Supply Com- 
pany for authority to construct facili- 
ties to deliver additional natural gas 
to Southern California. 

The company, a subsidiary of Pacific 
Lighting Corporation, and the gas 
transmission and storage affiliate of the 
Southern California Gas Company 
and Southern Counties Gas Company 
of California, is seeking authority from 
the Commission to build and operate a 
128-mile natural gas pipeline from the 
California-Arizona border to bring 
more natural gas to Los Angeles and 
the rest of the Southern California area 
The gas would be delivered into the lo- 
cal distributing gas companies’ trans- 
mission system at a point near Barstow, 
California. 

This project, which will cost $21,- 
000,000 for the pipeline and compres- 
sor facility, would tie in with the 1300- 
mile line being planned from Texas to 
the California border by Transwestern 
Pipe Line Company. Gas Supply Com 
pany earlier this year signed an agree- 
meni to purchase 350,000,000 cu ft of 
gas a day from Transwestern, when the 
multi-million dollar pipeline network 
is completed. 
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means a better, 
more economical job 


most complete line of 
rugged pipeline construction 
equipment 
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A FETLLINE £2. 


P. O. BOX 276-A 
SHREVEPORT 
LOUISIANA y 


Write for 
Specifications Folder 


FLEET LINE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric. 
Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and 
other alloys. Special lengths and sizes. 


So 


SADDLES: Conventional, and 
for pressure vessel heads. Nozzle 





sizes from ‘4" to 24”. Fleet-Line 
saddles weld neatly into place in 

much less time, and with much 
less welding rod. 


Complete encirclement saddles. 
" —— 


_— 


Fast interested service. 
Write for Literature. 


STEEL FORGINGS, Inc. 


P. O. Box 276A © Shreveport, Lo. 
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Service Pipe Line in 
Major Expansion Move 

Major expansion of Service Pipe 
Line Company’s crude oil system in 
Wyoming, Colorado, and Kansas has 
been announced by H. G. Mariner, 
general manager. The several projects 
include construction of three new 
pump stations, addition of power at 
seven others, and the building of more 
than 100 miles of big-inch pipeline. 

Approximately 11,500 hp will be 
added to the 870-mile system between 
Elk Basin, Wyoming, and Freeman, 
near Kansas City, Missouri. Included 
will be new pump stations at Herndon 
and Scranton, Kansas, and at La 
Grange, Wyoming. 

Increased demand for Rocky Moun- 
tain crude, particularly black crude 
from Wyoming, influenced Service's 
decision to expand its east-west trunk 
line, Mariner said, The line carries oil 
to refineries near Kansas City, St. 
Louis, and Chicago, and through con- 
necting pipelines to eastern destina- 
tions. Winter capacity will be increased 
up to 39,000 bbl per day. 

Herndon station will employ two 
2000-hp dual-fuel diesel engines with 
centrifugal pumps. At Scranton, Serv- 
ice will build an unattended, outdoor 
station of advanced design, using cen- 
trifugal pump with a 2000-hp electric 
motor. A third dual-fuel centrifugal 
pumping unit of 2000 hp will be added 
to the present two units at Laton sta- 
tion, in Rocks County, Kansas. An in- 
crease in power is also planned for the 
company’s station at Sterling, 
Colorado. 

A 2000-hp electric-centrifugal un- 
attended pump station will be built at 
La Grange, Wyoming, on the Ft. 
Laramie, Wyoming-Sterling section of 
20-in. line in Goshen County. 

Further expansion in Wyoming in- 
cludes the installation of larger motors 
at the Elk Basin, Kirby, Owl Creek, 
and Lost Cabin pump stations, north- 
west of Casper. A total of 2200 hp 
will be added at these four locations. 


Mich-Wis Gets Full 
Commission Approval 

The Federal Power Commission has 
adopted a decision by one of its presid- 
ing examiners authorizing Michigan 
Wisconsin Pipe Line Company to con- 
struct natural gas facilities, at an esti- 
mated cost of about $19,453,000, 
which will expand its system capacity 
by 40,000,000 cu ft daily. The decision 
was filed by Presiding Examiner How- 
ell Purdue on June 4. 

The facilities consist of about 56 
miles of 20-in. lateral line from Michi- 
gan Wisconsin’s main line to the La- 
verne field, Harper County, Oklahoma; 
field lines, metering and appurtenant 
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facilities in the Laverne field; nine new 
main line compressor stations aggre- 
gating 31,500 hp; additional horse- 
power in four existing compressor sta- 
tions, and a 20.5-mile loop of its 22-in 
line to the Austin storage field in 


Michigan. 


NGPCA’s Big Program 
Temporarily Approved 

The Federal Power Commission has 
granted Natural Gas Pipeline Com- 
pany of America temporary authori- 
zation to construct approximately 490 
miles of 36-in. and 21 miles of 26-in. 
loop lines between Fritch, Texas, and 
Joliet, Illinois, and additional metering 
facilities near Joliet, at an estimated 
cost of about $81,840,000. 

The temporary authorization does 
not permit operation of the facilities 
and was conditioned in that the facilj- 
ties shall not be used to transport vol- 
umes of natural gas for resale on a firm 
basis to U. S. Steel Corporation and 
Inland Steel Company in the Chicago, 
Illinois — Gary, Indiana, area, pending 
final FPC decision on such sales. The 
commission advised Natural that any 
increase in sales obligation above 100,- 
000,000 cu ft per day would be subject 
to further showing of Natural’s ability 
to perform. 


id 
— QUICK, FINAL! 


ANY PRESSURE—ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


a. 
AL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BENOD 21, INDIANA, U.S.A 
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PIPELINE PERSONALS 





> George W. Horsley, senior vice presi- 
dent and director of The East Ohio Gas 
Company, has retired. Horsley has been a 
company director for 25 years. 


> Charles M. Kittrell, formerly adminis- 
trative assistant to the manager of Phillips 
Petroleum Company's supply and trans- 
portation department, was transferred to 
New York City as manager of the newly 
established New York office of the de- 
partment. C. M. McCormick was — on 
assistant to the manager of the supply > 
division, and L. A Whitehair, formerly pumps at 
administrative assistant to the manager a Products 
of the pipeline division, was appointed in- je = 
dustrial relations director of the depart- Terminal 
ment, replacing McCormick. 


> Harvey Cecil Evans has been named aw rif 


. —— a * 
division oil movement superintendent and . P ® a; ss 
Frank Osro Perry, division maintenance pp ; » Fy § » 
and construction superintendent for Hum- = 7 on 
ble Pipe Line Company at Houston. ~ OS 

Russell Leroy Baird Sr. was named super- . 

intendent of the Tomball district replac- 


ing Evans and Edward Isador Walker, e 
superintendent of Webster district. Perry Cas 0 e- 
was district superintendent at Pierce Junc- a eee 


tion before his promotion. Baird was dis- 
trict chief clerk at Tomball and Walker 
was assistant superintendent at Junction } 
> Mills Cox, who has been executive vice 
president of Transwestern Pipeline Com- 
pany, Houston, Texas, for the past several 
months, has been named president and 
chief executive officer 

on 


> Three supervisory changes in the pipe- filters 
line section of Panhandle Eastern Pipe 

Line Company have been announced. and pump 
Stanley T. Smith, assistant superintendent ° 

at Paola, Kansas, moved to Olpe, Kan- lines 
sas, as district superintendent, replacing 

W. E. (Bill) Rigsby, who retires. W. L. 

(Woody) Wood replaces Smith at Paola 

and J. B. Walters, regional clerk for 

Region 2 at Paola, has taken Wood's 

place as the assistant superintendent at 

Houstonia, Missouri 


> Robert L. Wagner has been promoted 


to construction vice president, Somerville 4 e 
Construction Company. In his new capac- 
ity he will coordinate the construction s os 
activities of the main company at Ada, 
Michigan, and the subsidiary companies 
at Peoria, Illinois, and Toronto, Ontario Dresser ( : . : 
Jresser Couplings are easily installed and bottle-tight 
> Robert B. Smith, formerly coordinator for life! The specially compounded Dresser Gasket pro 
of research for the Columbia Gas System j 7 “oiy ” : 
- - “~~ vides re y 2g i > d sor "4 on, s ‘ 
Service Corporation, has been named as- les rugged “give and take to abs orb vibration, sett! 
sistent Gisester of raseenth: for the Aanari- ment and other stresses that might cause damage. And 
can Gas Association. In his new capacity there’s no pipe threading. With plai 
; 1 ty, : é : ain end pipe, al 
Smith will work with T. L. Robey, AGA workm: 7 install Dr = -C . : mo 
adie i caer. vorkman can insta resser Couplings in an averagy 
two man-minutes per bolt using only a wrench. And 
> P. A. Gass has been promoted a senior ey j j tj a. 

; en with pipe deflection up yous ret : ‘fect 
vice president of Northern Natural Gas Dresser J , he, to 4 » you still gel = pees 
Company. He was formerly vice presi- I resser-( oupled joint. Send for Dresser Catalog No 
dent in roa Ape personnel. In his new 531; it contains more detailed information and com 
position he will continue to represent the ‘ite cnecifies : . a ’ 
caused diaseeeaat Gal fetaaen bar. plete specifications on all Dresser Couplings, Fittings 
ural Gas division on the company’s man- and Pipe Repair Products. 
agement board. In addition, he will serve 
as a member of the executive and policy © GET THEM FROM YOUR LOCAL OIL FIELD SUPPLY STORE 
committee for the company’s manage- 
ment boz 

ent board Bradtord, 
. P 
> John A. Schuchart has been elected an Snnayteante 
assistant secretary of Northern Natural ~enee 
Gas Company. He was supervisor of the Philadelphia 
document section of the secretary depart New York 


ment prior to his promotion. Yortabe a Gaby is tye Mle as kaa 
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WITH THE PIPELINE 
CONTRACTORS 


@ Brown & Root, inc., 4100 Clinton Drive, 
Houston, Texas. Has contract with Texas 
Eastern Transmission Corporation to fur 
nish field supervision for construction of 
626 miles of 30-in. | along the com- 
pany’s line between Beaumont, Texas, 
and Uniontown, Pennsylvania. 


@ Construction Service Company, P. O. Box 
311, Bound Brook, New Jersey. Has 18 miles 
of 12-in between Trinity and Gala, Vir- 
ginia, for Roanoke Gas Company. 


@ F. E. Shaw, Ltd., 530 S$. Vidal Street, 
Sarnia, Ontario. Has 40 miles of 6 to 10-in. 
line for Dominion Natural Gas Company, 
Lid., in the Brantford, St. Catharines, 
and St. Thomas districts. Has 67 miles 
of 6 to 20-in. transmission lines for Union 
Gas Company, Chatam, Ontario, to 
Dawn, London, St. Marys, Stratford, 
Kitchener and Guelph. 


@ Macco Corporation, 14409 Paramount 
Bivd., Paramount, California. Has 20 crews 
installing and replacing gas pipelines in 
Southern California area for Southern 
California Gas Company and Southern 
Counties Gas Company. 


@ Collins Construction Company, P. O. Box 
86, Port Lavaca, Texas. Has contract on 
7240 ft 30-in. Mississippi River crossing 
at Happy Jack, Louisiana, for Tennessee 
Gas Transmission Company. 


@ Sheehan Pipe Line Construction Company, 
514 National Bank of Tulsa Building, Tulsa, 
Oklahoma. Has contract for 51 miles of 
10-in. and 6 miles of 6-in. for Buckeye 
Pipe Line Company. The 10-in. line is be- 
tween Utica and Syracuse, New York; the 
6-in. is near Auburn, New York. 


@ Panama-Williams Corporation, 1418 Mel- 
rose Building, Houston 2, Texas. Has 100 
miles of 24-in. from Hughesville, Pennsyl- 
vania, to the Delaware River for Trans- 
continental Gas Pipe Line Corporation. 
Also 30 miles of 30-in. for the same com- 
pany in the Delaware River area. 


@ Williams Brothers Company, National 
Bank of Tulsa Bidg., Tulsa, Okichome. Has 
212.5 miles 20-in. crude line for Socony 
Mobil Oil Company de Venezuela. Line 
will extend from San Silvestre field to 
Puerto Cabello on the Caribbean Coast. 
Has contract for 42 miles, 24-in. in Louisi- 
ana for Southern Natural Gas Company. 


@ Dutton-Williams Brothers, Lid., North Ca- 
nadian Oil Building, Calgary, Alberta. Has 
57 miles of 30-in. line for Trans-Canada 
Pipe Lines. Has contract for 80 miles of 
gathering lines for Westcoast Transmission 
Company’s natural gas grid system in the 
Peace River region; plans call for laying 
some 20-in. as an extension to the main 
line and also smaller diameter lines down 
to 6-in. for the Blueberry field 


NEVER AGAIN!-cut-fit-trim-refit-recut-—refit 


PAT. NO. 2408517 


H & M SHAPE CUTTER 


Accuracy in cutting or beveling saddles, tees, els, or other designs has 


long been a time-consuming, 


trial-and-error process in pipe fabricating. 


Today, however, you can produce precise cuts and bevels the first time— 
with an H&M Shape Cutting Attachment! 


The H&M Shape Cutter is actually steered around the guiding template 
by exerting the proper spring tension on the sliding torch assembly. The 
cutting torch is thereby forced to reproduce the exact shape desired. 


Eliminate those costly “re-cuts” 


and “re-fits” 


with an H&M Shape 


Cutter. Then—do it once, and you've done it right! 


FULL DETAILS 
AVAILABLE 
IMMEDIATELY 


Cay 
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PIPE BEVELING MACHINE COMPANY 
311 E. Third Se 


Diemond 3-024! 
TULSA, OKLAHOMA 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


@ Harvey 8B. White Limited, Box 158, Wind- 
sor, Ontario. Has undetermined amount of 
4 to 8-in. distribution lines for Consum- 
ers Gas Company in cities of Pickering 
and Whitby, Ontario. Has undetermined 
amount of 2 to 6-in. distribution lines 
throughout Windsor, Ontario, for Union 
Gas Company. 


@ O. R. Burder Construction Corporation, 
Box 5216, Tulsa, Okiahoma. Has 32.8 miles 
of 16-in. from Muncie, Indiana, to east of 
Hollansburg, Ohio, for Panhandle East- 
ern Pipe Line Company. Has 76 miles of 
20-in. from Ft. Laramie, Wyoming, to 
Clendo Junction and from Casper to 
Welch for Service Pipe Line Company. 
Also has 54 miles of 12-in. to take up 
and recondition in Goshen, Platte, and 
Converse counties, Wyoming, for same 
company. Also has 29.5 miles of 8-in. to 
raise, recondition and replace between 
Service's Post and Cogdeli stations in 
Garza and Kent counties, Texas. Has 47.7 
miles of 12-in. from that company’s Salt 
Creek station in Natrona County, Wyom- 
ing, to North Fork station in Johnson 
County and from Salt Creek to Casper 
stations. Has contract for gathering sys- 
tem consisting of approx. 84 miles of 4 to 
16-in. pipe in Jack and Wise counties, 
Texas, for Natural Gas Pipeline Company 
of America. 


@ Piggott Construction, Lid, Calgary, Can- 
ada. For Interprovincial Pipe Line Com- 
pany, 82 miles of 24-in. loops in Alberta 
and Saskatchewan. For Alberta Gas 
Trunk Line Company, 145 miles of 24-in. 
from Pincher Creek field to Princess Junc- 
tion, Alberta. 


@ Halimac Construction Company, 3701 Buf- 
falo Drive, Houston, Texas. Has undeter- 
mined amount of gathering system line 
for El Paso Natural Gas Company in the 
Four Corners area of New Mexico and 
Colorado. Has indeterminate amount of 
various size line for Pacific Northwest 
Pipe Line Corporation in the Four Cor- 
ners area and in Big Piney near Kem- 
merer, Wyoming. 


@ Houston Contracting Company, 2807 Buf- 
falo Speedway, Houston 6, Texas. Has 216 
miles of 30-in. gas line loops for Gulf 
Interstate Gas Company in Louisiana, 
Mississippi, and Tennessee. Has 38 miles 
of 30-in. gas line for Tennessee Gas 
Transmission Company from the Gulf 
Coast to Yscloskey, southeast of New 
Orleans, Louisiana. Has Atchafalaya 
River crossing for Transcontinental Gas 
Pipe Line Corporation just north of Mel- 
ville, Louisiana, consisting of one 30-in. 
and one 18-in. line. 


@ Mannix Company, Ltd., 737 Eighth Avenue 
West, Calgary, Alberta. Has 90 miles of 
10-in. between North Bay and Sudbury, 
Ontario, for Northern Ontario Natural 
Gas Company, Ltd. Also has 220,000 ft 
of 2 to 8-in. distribution lines for same 
company in Sudbury. Has 20 miles of 2 
to 14-in. for British American Oil Com- 
pany, Lid. consisting of a wet-gas con- 
densate gathering system in the Pincher 
Creek, Alberta, area. Has 90 miles of 30- 
in. between Hearst and Kapuscasing, On- 
tario, for Northern Ontario Pipe Line 
Crown Corporation. 


@ Vaughn & Taylor Construction Company, 
Inc., Box 3266, Odessa, Texas. Has 22 miles 
of 2 to 20-in. waterflood system near 
Wickett, Texas, for Gulf Oil Corporation. 


@ H. L. Gentry Construction Company, P. O. 
Drawer 32, Perrysburg, Ohio. Has 40 miles 
of 24-in. between Oneida and Phoenix, 
New York, for Niagara Mohawk Power 
Corporation. 
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@ Majestic Contractors Limited, 408 Royal 
Trust Building, Edmonton, Alberta. Has con- 
tract for 70.9 miles, 30-in., Northern 
Ontario Pipe Line Crown Corp., between 
Beardmore to Longlac, Ontario. Has un- 
determined amount of gathering system 
for Producers Pipeline Ltd. in the Esta- 
van, Saskatchewan, area. Has contract to 
lay city distribution system in Cooksville, 
Ontario, for Consumer Gas Company. 
Has city distribution system in Guelph, 
Ontario, for Union Gas of Canada. Has 
contract with Trans-Canada Pipe Lines 
Ltd. for 80 miles of 30-in. from Iroquois 
Falls to Kirkland Lake, Ontario. 


@ Arey Pipe and Construction Company, Inc., 
Box 1501, Pampa, Texas. Has 105 miles of 
6-in. for West Emerald Pipeline Corpora- 
tion between Amarillo, Texas, and Tu- 
cumcari, New Mexico. 


@ Western Pipe Line, Inc., 1011 San Jacinto, 
Austin 66, Texas. Has 94 miles of 30-in. for 
Northern Ontario Pipe Line Crown Cor- 
poration between Hawk Lake and Hynde- 
man, Ontario. 


@ Lone Star Pipe Line Constructors, Inc., 
10301 Shady Trail, Dallas, Texas. Has 143 
miles of 2U-in. crude line between Teague 
and Houston, Texas, for Sinclair Pipe 
Line Company. 


@ Fulton Banister, Lid., 625 Northern Hard- 
ware Building, Edmonton, Alberta. Has 100 
miles of 18-in. for Alberta Gas Trunk 
Line Company, Lid., from Burstall at the 
Alberta border to Provost, Alberta. Also 
has 22 miles of gas gathering line in the 
Provost field for Provo Gas Producers, 
Ltd., consisting of constructing gathering 
system and wellhead tie-ins—3 to 12-in. 
pipe; this gas to be fed to Alberta Gas 
Trunk Lines. Has contract with Saskat- 


ELD rls 


ABC MOBILEHOMES CAN BE BOTH A HOME AND OFFICE 


Contractors 


chewan Power Corporation for 124 miles 
of 10-in. line from Steelman to Regina 
and 38 miles of 12-in. from main line's 
present terminus at Moose Jaw extending 
to Regina. 


@ Banister Construction, Lid., 625 Northern 
Hardware Bidg., Edmonton, Alberta. Has un- 
determined amount of 2 to 6-in. exten- 
sions to existing systems in cities and 
towns in Saskatchewan, plus approxi- 
mately 5000 consumer service connec- 
tions, for Saskatchewan Power Corpora- 
tion. Has contract for construction of 
transmission and distribution system in 
the town of Wilkie, Saskatchewan, for the 
Saskatchewan Power Corporation. 


@ Okiahoma Pipe Line Constructors, P. O. Box 
13227, Dallas 20, Texas. Has 100 miles of 
30-in. for Creole Petroleum Corporation 
between Temblador and Caripito, Vene- 
zuela; this is the company’s first Vene- 
zuelan venture since 1944. Has 90 miles 
of 30-in. (known as Spread 14) for Trans- 
Canada Pipe Lines, Ltd., from Toronto, 
Ontario, northward. Has 96 miles of 
30-in. line from Columbus, Mississippi, 
to Tennessee River for Tennessee Gas 
Transmission Company. (This project to 
be performed by Oklahoma Contracting 
Company.) 

@ Morrison-Shivers, Ltd., Box 1076, Austin, 
Texas. Has 48 miles of 30-in. for Northern 
Ontario Pipe Line Crown Corporation be- 
tween Nipigon and Beardmore. Also has 
62 miles of 30-in. for Trans-Canada Pipe 
Lines at North Bay, Ontario. 

@ Engelking and James, Ltd., Edmonton, 
Alberta. Has 88 miles of 14-in., 3.5 miles 
of 16-in. and a total of 23 miles of vari- 
ous other lines for Saskatchewan Power 
Corporation from and in Success and Hat- 
ton gas fields in Saskatchewan. 





Whatever your need, there’s an ABC to give you comfortable 

service even after years of hard use. There’s 3500 cu. ft. of living 

and working space in a large ABC Mobilehome. 

ABC's cantilevered steel chassis has standard tread for safe towing. 112” 

of insulation all around and 2” overhead with radiant floor heat make ABC 
comfortable in any climate. Plumbing and electrical wiring are to national 


codes for your protection. 


Dust tight windows and doors, fire proof galvanized steel roof and 
bottom and temperature controlled aluminum siding make ABC 
safe and sound anywhere. 


36 Floor Plans — 8 and 10’ Widths — 1 te 3 Bedrooms 


See your 


ABC dealer listed in 
the telephone book 
or write to 


ABC Coach Co. ie. 


1015 Van Buren St., Loveland, Colorado 
241 West Highway 322, Clarion, Pennsylvania 
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New 
TAPPING TEE 


FOR GAS MAINS 


by Nibco 


PART NO. 
4911-GSs 


Made from 
Schedule 40 
ASTM A-106 
A or B carbon 
steel 


@ WELDS TO MAIN AND 
1-1/4” SUPPLY LINE 


@ COLD-FORMED FROM 
SEAMLESS STEEL TUBE 


@ EXTRA STRONG, EXTRA 
SMOOTH INSIDE AND OUT 


@ COMPLETE WITH PLUG 
AND CAP 


for complete information write 
NIBCO INC. 
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“T-Power"’ Radiophone 


Motorola has announced a new mobile 
2-way radiophone operating in the 450- 
470 me frequency band. The equipment 
utilizes transistors in the power supply 
rather than the traditional mechanical 
vibrators and so fills out the Motorola 
“T-Power” radio line. The new unit makes 
“T-Power” radio available in all fre- 
quency bands and all conventional rat- 
ings. Motorola, Inc. 

Circle number (81) on reply card. 


Telemetering Transceivers 

I'TR-series telemetering transcievers 
are designed for transmission and recep- 
tion of digital information over telephone 
lines, radio, or microwave links. This uni 
que pulse code system provides output 
(without conversion equipment) for data 
handling, computing, printing, or super 
visory control systems. TTR master and 
I'TR-A slave units are used for remote 
control and central data gathering in gas 
and oil lease production, and for the con- 
trol and monitoring of pumping, com- 
pressing and switching operations in gas, 
oil, and product pipelines over any dis- 
tance. Southwestern Industrial Elec 
tronics Company. 

Circle number (82) on reply card. 


Mercury Vapor Fixture 
Appleton Electric Company has an 
nounced a new 24-in. high-bay lighting 
fixture for use with mercury vapor lamps 
The fixtures meet the National Electrical 


Code Standard for 1000-w mercury vapor 
lamps, are precision-designed with a 
vented hood for lower operating tempera- 
tures and minimum dirt accumulation, 
and are electro-chemically processed with 
a hard protective coating, which is easily 
cleaned to maintain the original high ef- 
ficiency. Appleton Electric Company. 
Circle number (83) on reply card. 
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50-Watt Mobile Radio 

A 50-w mobile radio unit with a com- 
pletely transistorized power supply, the 
first such equipment to be encased in an 
“eight-inch” housing, is available. Incor- 
porates a unique front panel 45-deg 
angle “heat sink” design to allow optimum 
performance whether the unit is installed 
horizontally, vertically, or on its side. 
With the transistor section designed as 
part of the heat sink section, heat ab- 
sorption from the transistor section is at 
a maximum. Allen B. Du Mont Labora- 
tories, Inc. 


Circle number (84) on reply card. 


Heavy Duty Ripper 

A new heavy duty ripper, built to 
match the tremendous pulling power of 
torque converter-equipped Case Terra- 
Trac Model 800 and 1000 crawler trac- 
tors under extremely tough conditions, is 


“ww 


announced. Designed to provide maxi 
mum strength and penetration in hard- 
packed soils, the new ripper digs to a 
depth of 20 in. J. 1. Case Company. 


Circle number (85) on reply card. 


Digital Read-Out Tank Gage 
An automatic tank gage by Shand and 
Jurs, unit 2006, features digital read-out 
with large, easy-to-read, white on black 
numerals; aircraft quality aluminum cast- 
ings in modern, clean design; quality 
components; accurate, uniform tolerances 
on all machined parts; efficient, rugged 
construction — maintenance-free; faster, 
easier procedure; ready acceptance of 
transmitter for remote reading systems 
— no disturbance to pipe or gage read- 
ing; universal mountings for installation 
on any tank. Shand & Jurs Company. 
Circle number (86) on reply card 


3-in. Quintuplex Pump 

Frank Wheatley Pump and Valve has 
added to its line of plunger pumps the 
5P-300. The new 3-in. quintuplex pump 
operates at 80-hp, developing 500 rpm. 
and producing 4300 bbl per day at 3000 
psi. This performance was achieved by 
manifolding two additional cylinders to 
the P-300 triplex pump, and is said to 
make the 5P-300 equal in performance to 
a 4-in. triplex pump with savings in 
weight and expense. Frank Wheatley 
Pump & Valve. 

Circle number (87) on reply card 


35-Ton Crane Lifts 

Safe load lifts up to 35 tons with a 
40-ft boom are made by the new Koehring 
435 truck crane. Capable of swinging a 


120-ft boom, the 435 can use boom jibs 
15, 20, 25, or 30 ft long when extra reach 
is necessary. Safety boom limit stops and 
automatic power boom lowering are 
standard equipment. Koehring Division. 
Circle number (88) on reply card. 


Rock Backhoe Bucket 

Schield Bantam Company has avail- 
able a new heavy-duty rock bucket for 
its goose-neck backhoe attachment. The 
new 25-in. bucket features heavy-duty 
construction throughout, and is adaptable 
to Bantam’s goose-neck backhoe design 
on either the carrier-mounted, crawler- 
mounted, or self-propelled cranes-exca- 
vators. Schield Bantam Company. 

Circle number (89) on reply card. 


Ultrasonic Degassing of Liquids 
New ultrasonic continuous degassing 
equipment for application in liquid flow 
fields is announced. Stainless steel ultra- 
sonic equipment degasses liquids continu- 
ously when connected into a pipeline at 
rates up to 5 gal per min. Coating liquids, 
slurries, emulsions, water, oils, some 
plastics and many other liquids are 
handled. General Ultrasonics Company. 
Circle number (90) on reply card. 


Maloney’s ‘‘Texas Steer’ 
Pushing the “drag section” through the 

casing on highway crossings has long 

been a time consuming, expensive job. 


Z 


The “Texas Steer” eliminates the delay 
and expense commonly encountered 
hanging up insulators or breaking insula- 
tors during the drag. F. H. Maloney Co. 
Circle number (91) on reply card. 
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Tank Level Detector-Controller 

Major technological advances have re- 

sulted in lowering the cost of the Accu- 

Ray Tank Level De- 

tector-Controller to 

make it competitive 

price-wise with con- 

ventional float-level 

controllers. A major 

feature of the equip- 

ment is that no part 

of the instrument 

extends into the tank 

or vessel. It is in- 

stalled completely 

external to the tank. 

Thus it is completely 

free from fouling by 

process material and 

is readily accessible 

for maintenance. In 

addition, the instrument can be fail safe 

for either the high level or low level sig- 

nal. The AccuRay Tank Level Detector- 

Controller can be used in either of two 

modes of operation: (1) It can be in- 

stalled so as to provide a relay closure 

signal when the level rises above or falls 

below the level of the detector; or (2) It 

can be installed so that both a high level 

and a low level signal can be provided 

from one instrument. Accuracies are 

available to 1/16 in. Industrial Nucle- 
onics Corporation. 

Circle number (92) on reply card. 


24-Channel Microwave 

A compact transmitter-receiver unit for 
microwave radio relay systems that pro- 
vides five times the previous one-package 
channel availability, and can be inex- 
pensively pole-mounted, is announced 
The MM-9E operates with a minimum of 
interference from atmospheric condi- 
tions, permitting uninterrupted remote 
control of a pipeline system from a cen- 
tral point, with no threat of broken wire 
circuits in ice or snow storms. 

The MM-9E provides 24 channels for 
voice communications, facsimile trans- 
missions, teletypewriter, and remote con- 
trol functions. Radio Corporation of 
America. 

Circle number (93) on reply card. 


Radio Conversion Kits 

New conversion kits now available 
from General Electric Company help two- 
way radio users to make the transition 
from wide-to-narrow band, which will 
take place gradually in the next 5 years 
However, the company cautioned that the 
FCC still has Docket 12295 pending on 
the subject of implementing the rules and 
licensees may want to wait until rules are 
finalized before making conversions. The 
new kits take into consideration possible 
requirements that may result from FCC 
action at a later date. General Electric 
Company. 

Circle number (94) on reply card. 


“Little Boomer’ Sideboom 


Improved design of the hydraulically 
operated “Little Boomer” sideboom, 
which is attached to the new John Deere 
440-IC crawler tractor, is announced. It 
employs one double drum winch in place 
of the 2 separate winch drums that were 
formerly used. This change puts the winch 
drum in a position where the operator 
can easily check the condition of the 
cables at all times. This design also per- 
mits a streamlined arrangement of the 
hydraulic motors and hoses, which pro- 
vides more accessibility for inspection 
and maintenance. The equipment is cap- 
able of handling 2 to 10-in. pipe. Midwest- 
ern Manufacturing Company. 

Circle number (95) on reply card. 
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Valve Regulator Controls 


Rockwell-Nordstrom Valve Regulators 
are now available with Republic posi- 


tioners and controllers — produced by 


Rockwell Manufacturing Company’s re- 


New Equipment 


cently acquired subsidiary, Republic Flow 
Meters Company. 

The Rockwell-Nordstrom valve regula 
tor, introduced last year, is a pneumatic 
ally controlled, cylinder operated lubri 
cated plug valve regulator designed to 
provide high-pressure large-volume gas 
regulation with minimum pressure loss 
Republic Controls consist of an accurate 
(vector type) pressure controller and a 
feed-back type valve positioner. An in 
crease or decrease of downstream pres 
sure causes a change in the output of the 
pressure controller, which, in turn, causes 
the valve positioner to apply pneumatic 
power to the cylinder operator, thus re 
positioning the valve and controlling the 
downstream pressure at the set point 
Rockwell Manufacturing Company. 


Circle number (96) on reply card 








BEVELS 








C-R-C IMCO BEVELERS 


all pipe sizes 6” to 48” O. D., 
cut perfect bevels, and out-of- 
round pipe, too. Single lightweight 
unit does work of several, costs you 


less to buy and use 





ONE BEVELING KIT 
FOR ALL YOUR JOBS! 


For additional information see page 108, 
Pipeline Composite Catalog 








CRUTCHER + ROLFS + CUMMINGS, INC. 


P. O. Box 2073 


FARMINGTON, NEW MEXICO 
P. O. Box 1207 


IN CANADA: Canadian Equipment Sales & Service Co 
7310 99th St., Edmonton, Alberta, Canada 


The CRC IMCO Pipe Beveling Kit contains 
a complete range of bands for beveling a 
variety of pipe sizes. With this convenient 
selection of sizes, the operator need only 
make one trip to handle all pipe beveling 
requirements including back beveling. The 
sturdy steel cose and number of bands 
ore optional 


HOUSTON, TEXAS 
UNderwood 4-6391 


DAvis 5-5523 
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EASY TO INSTALL, 

TO OPEN AND CLOSE « 
ECONOMICAL TO 
MAINTAIN ¢ SAFE 


For scraper traps, blowdowns, meter runs, vessels, tanks, strainers, 


filters, heat exchangers, where blind flanges or manways are required. 


EASY TO INSTALL. The Sweco Hinged Closure 
comes completely assembled. No davits, hoists or 
stud bolts necessary. Installed with only one weld. 


EASY TO OPEN AND CLOSE. One man with 
any standard wrench can easily open and close a 
32” 1000# W.O.G. Sweco Hinged Closure in a 
few minutes. No threads or lugs to engage or flanges 
to line up when opening or closing. Hinge is integral 
part of every Sweco Closure. 


nd SAFE. Thoroughly tested. Door of the 
FR oF vce su Sweco Closure cannot be opened without 
b absolute pressure relief. Yoke acts as safety 
a \ ( cage until completely spread. 
ECONOMICAL TO MAINTAIN. Oil re- 
— sistant seal of the Sweco Closure is a static 
} | “O” ring which does not move and is not 
oar . rubbed . . . assuring long seal life. 
STOCK ITEMS in all pipe sizes 2” through 32”,1000#W.0O.G. 
Larger sizes and bores available. 


Call or write today for complete information. 
let us show you how we are helping pipeline 
companies save time, money, and manpower 
with the all new Sweco Closure. 


SWECO, Inc. Houston 20, Texas ORchard 4-8484 

Distributed by Southwest Equipment Co., 1803 Prudential Bidg., Houston, 
JAckson 2-5444 or your local supplier. 

Cable SABALKIEL—New York 


D-48 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 





New Equipment 





Jet Pump Motor 

A totally enclosed starting switch that 
provides complete protection from dust 
and foreign materials is one of the many 
features in A. O. Smith Corporation’s line 
of horizontal and vertical jet pump 
motors. Available in single and polyphase 
models ranging from % to 2 hp, the jet 
pump motors are engineered to insure 
torque, speed, and operating characteris- 
tics perfectly matched to the needs of 
the pumps they power. A. O. Smith Cor- 
poration. 

Circle number (97) on reply card. 


Magnetic Computer Tape 

A “sandwich construction” magnetic 
tape for computer and instrumentation 
use is said to eliminate oxide rub-off, ex- 
tends equipment life, and outwear con- 
ventional instrumentation tapes by 10 
times or more. Secret is a thin, low-fric- 
tion, plastic layer over the magnetic coat- 
ing, which prevents the oxide from con- 
tacting the recording head at any time, 
thereby eliminating all wear on the oxide 
itself. Minnesota Mining and Manufac 
turing Company. 

Circle number (98) on reply card. 


New Literature 


Metallic Sealing Rings 

A comprehensive 8-page brochure de- 
scribes and illustrates the performance and 
use of metallic sealing rings. The bro- 
chure points out that these rings will 
withstand high temperatures and high 
pressures and assure a minimum amount 
of leakage. Metal Products Division, Kop- 
pers Company, Inc. 

Circle number (99) on reply card. 


A-C Tractor Shovel 


Catalog covering the design, engineer- 
ing, construction, and operating features 
of the Allis-Chalmers HD-6G tractor 
shovel is available. Includes HD-6G's 
specifications, list of interchangeable at- 
tachments that are available to increase 
versatility, and many illustrations. Con- 
struction Machinery Division, Allis-Chal- 
mers Manufacuring Company. 

Circle number (100) on reply card 


Microwave Tower Liahting 

A new catalog describes 300 MM bea- 
cons, obstruction lights, photo-electric 
controls, beacon flashers, mircrowave 
tower control and alarm units, remote 
lamp failure indicator systems, and com- 
plete tower lighting kits for AM, FM 
TV, and unattended microwave towers 
Hughey & Phillips, Inc. 

Circle number (101) on reply card 


Data Processing 

A 4-page bulletin describes the Model 
123 Data Processing System, featuring 
pinboard programming and all solid state 
construction. The system can be used 
wherever variables such as temperatures, 
pressures, flows, etc., are to be recorded 
Beckman Systems Division. 

Circle number (102) on reply card. 


Data in Graphic Form 

Today, as industry continues to adopt 
systems of automation to handle large 
amounts of data, automatic methods 
must be devised to prepare this data into 
graphical form. The method used is de- 
scribed in a recently published manual, 
“Graphical Presentation with the Univac 
120 Punched-Card Electronic Computer.” 
Remington Rand, division of Sperry Rand 
Corporation. 

Circle number (103) on reply card 
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Simplified Computer Method 


Bulletin describes the unusual features 
of a new programming method for com- 
puters. This system (known as Intercom 
1000) has been designed for use with the 
Bendix G-15 general purpose digital com- 
puter and is a major simplification in the 
process of writing instructions to a com- 
puter. The system can be learned in four 
hours or less, with no previous computer 
experience. Bendix Computer Division. 

Circle number (104) on reply card. 


Compressors, Gas Turbines 


The new composite catalog, issued by 
Clark Bros. Company, one of the Dresser 
Industries, follows the principle that no 
two plant operations are exactly alike 
and that selection of proper compressors 
and gas turbines is determined by appli- 
cation requirements and careful unit en- 
gineering. The catalog features the com- 
plete line of standard Clark products, 
highlighting the latest engineering and 
performance data with reference to the 
petroleum, refining, gas, pipeline, chemi- 
cal, setrechennioal and other industrial 
applications. Clark Bros. Company. 

Circle number (105) on reply card. 


Speed Reducers 


A new booklet, “Shaft-Mounted Speed 
Reducers,” is available from Westing- 
house. The 10-page engineering manual 
discusses selection, horsepower ratings, 
dimensions, construction, installations and 
maintenance for the new Moduline shaft- 
mounted speed-reducing units. Westing- 
house Electric Corporation. 

Circle number (106) on reply card. 


Methanite Used for 
Liquid Gas Storage 


Floriden Company has issued a bulletin 
giving technical data and specifications on 
products made from fullers earth and 
activated bauxite. Although the products 
are many, three are of especial interest to 
pipeline people. One is Methanite, used 
in storage of natural and petroleum gases, 
adsorbing up to 90 percent as much 
hydrocarbon gas as would be occupied by 
the liquefied gas itself. Storage of gases on 
Methanite in the adsorbed state is said 
to afford a high degree of safety as com- 
pared with liquid storage. Other products, 
are Florite desiccant for dehydration of 
gas, and Florex for water treating. Flori- 
den Company. 

Circle number (107) on reply card. 


Custody Transfer 


Custody transfer and inventory con- 
trol are vital operations in the pipeline 
industry, and both depend upon accurate 
representative sampling of materials be- 
ing transferred. Precise, automatic meth- 
ods of sampling directly from pipelines 
are described in an 8-page bulletin. Pro- 
portioneers, Inc. 

Circle number (108) on reply card. 


Flange-Matching Tables 


The familiar oil field supply store prob- 
lem of “what forged steel flange mates 
with what plug valve?” is solved at a 
glance by Bulletin TT 880, “Flange 
Matching Tables,” published by Tube 
Turns Division of Chemetron Corporation 
(formerly National Cylinder Gas Com- 
pany). Forged steel flanges, rated accord- 
ing to intended service pressure at elevated 
temperatures, and lubricated plug valves, 
usually given WOG ratings, are properly 
matched in the new bulletin, eliminating 
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the need for a user to refer to several 
catalogs to make the pvroper selection. 
Pertinent bolting and gasket data is also 
provided. Tube Turns Division. 


Circle number (109) on reply card. 


Valve Laboratories 


Research and experimental laboratories 
devoted exclusively to steel valves are de- 
scribed in a new four-color 32-page book- 
let by Edward Valves. Using the tech- 
niques of a photo tour, the booklet shows 
how valve research is carried on through 
flow studies, stress analysis, accelerated 
temperature tests, radiographic and other 
inspections, nuclear flow loop tests, aging 
procedures, packing studies, foundry in- 
vestigations, and basic metallography. 
Edward Valves, Inc. 

Circle number (110) on reply card. 


New Literature 





Diesel Engine Advancements 


Two-color, 18-page bulletin describes 
and shows examples of significant ad- 
vancements in diesel engine performance 
for V-type 4-cycle engines that are super- 
charged, supercharged and intercooled 
and Supairthermal. Nordberg Manufac 
turing Company. 

Circle number (111) on reply card 


National Line Pipe 

National Tube line pipe is given 
thorough coverage in a new bulletin 
Drawings show in an interesting way how 
seamless and electric weld pipe are made 
Valuable engineering tables also are in- 
cluded, as well as other worthwhile data 
National Tube Division, U. S. Steel Cor 
poration, 

Circle number (112) on reply card 


a 
DETERMINATION TO BUILD BETTER 
PIPELINES ...A Mark of 
the Houston Contracting 


Determination, backed by skill and experience, to build 
pipelines right has always been a quality of Houston 
contracting men. Many have been pipelining for twenty 
or thirty years. Houston Contracting superintendents have 
been with the Company from 16 to 21 years. You can 
rely on these men for better-built pipelines. 


ffouston 


CONTRACTING COMPANY 
GENERAL CONTRACTORS 7 


Lourence H. Fawet © &.P. Gregory © Gee A Peterkin 


OlL * GAS 
GASOLINE 
WATER PIPELINES 





2807 BUFFALO SPEEDWAY 
HOUSTON 6, TEXAS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERV! 
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News 


Notes 





Permit Asked for 
Saskatchewan Line 

Gibson Petroleum Company, Ltd. 
has applied to the Saskatchewan Oil 
and Gas Conservation Board for per- 
mission to lay a 14-mile 4-in. crude 
oil gathering line to connect the View- 
field oil producing area in southeast- 
ern Saskatchewan with the main sys- 
tem of Westspur Pipe Line Company 
at its Midale terminal. There are six 
wells in the Benson field at Viewfield 
and two single wells outside the field 
area. 


Trans-Canada Compressor 
Stations Under Construction 

Five compressor stations are under 
construction on the main line of Trans- 
Canada Pipe Lines, Ltd., mostly in the 
western division. The three largest sta- 
tions are in Saskatchewan. All rated at 
10,200 hp, they are to be powered 
with three 3400-hp Clark engines each. 

Station No. 2, at Burstall, is near 
the start of the line in eastern Alberta. 
The contractor is Dutton-Williams 
Brothers, Ltd., Calgary. Station No. 13, 
at Caron, a few miles west of Moose 
Jaw, identical to No. 2, is being built 
by Marwell Construction Company, 
Ltd., Vancouver. Station No. 25, at 
Moosomin, in eastern Saskatchewan, is 
under contract to Brown & Root, Ltd., 
and Fraser Brace Engineering Com- 
pany, Ltd. 

A smaller station is under construc- 
tion at Ile des Chenes, 12 miles south- 
east of Winnipeg, at the point where the 
34-in. main line in the western section 
ties into the 30-in. line that runs east- 
ward across the rock and clay belt. 
Designated station No. 41, it will be 
powered by three 2500-hp Cooper- 
Bessemer engines for a total of 7500 
hp. The contract was let to Poole- 
Pritchard, Ltd. 

At North Bay, Ontario, is the small 
est station, No. 116, rate at 5400 hp. 


I\ is to be powered by three 1800-hp 
Cooper-Bessemer engines, and the con- 
tractor is The Fluor Corporation of 
Canada, Ltd. North Bay is the take-off 
point from the main line for the kateral 
line to Sudbury. 

At the North Bay station an unusual 
problem of muskeg removal and back- 
filling had been completed by the end 
of June. A total of 51% acres of muskeg 
soil had to be graded, involving the re- 
moval of 18,000 yards of muskeg down 
to a dense sand layer underlying it. 
Then 25,000 yards of sand were back- 
hauled for filler material to provide a 
stable base for building foundations. A 
total of 98 cedar piles were driven to 
bedrock at depths of 25 to 35 ft, in- 
cluding 72 piles under the main com- 
pressor building. 

In the compressor area a special rock 
base was laid for a depth of 6 in. over 
the compacted sand layer, to provide 
extra load-bearing support, and the 
compressor bed was poured 2 ft thick 
on reinforced ‘concrete. The pillow 
blocks for the compressor engines were 
poured similarly, with a vibration pad 
under them, and bolted to the slab. 

The engines were moved in on low- 
boy trucks, trestles were built up beside 
the pillow blocks, and the engines were 
skidded over the trestles onto the 
blocks. Each engine weighs about 60 
tons. 

A constructional feature that is 
understood to be new in Canada, at 
the North Bay station, is the use of 
sandwich wall panels consisting of a 
layer of 1% in. of polystyrene foam 
between two outside layers of Y“%-in 
flat asbestos board. The principal fea- 
tures are high insulating qualities with 
little weight, and the fact that the ex- 
terior surface needs no painting or 
other finishing. It is expected that the 
surface will weather to about the ap- 
pearance of aluminum or stainless steel. 
The weight of the panels is only 2.12 
lb per sq ft 
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Welding Saddles 











PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 
SEE YOUR NEAREST SUPPLY HOUSE 


Shreveport (84), La 





(Formerly: Pelican Well Tool & Supply Company) 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Great Northern Taking 
More Canadian Oil 

The July purchasing schedule of 
Great Northern Oil Purchasing Com- 
pany, Regina, for Saskatchewan and 
Manitoba crude oil, revealed an in- 
crease of 2133 bbl per day over May, 
to 49,800 bbl per day, close to the 
high point reached in the winter. Of 
the total, 44,800 bbl per day will be 
Saskatchewan crude, with 5000 bbl 
coming from Manitoba. 


Line from Carbon Field 
to Calgary Is Approved 
Formal permission has been granted 
by the Alberta Department of High- 
ways to Canadian Western Natural 
Gas Company, Ltd., Calgary, to con- 
struct a lateral natural gas transmission 
line from the Carbon gas field to the 
city gate. Plans for the line were an- 
nounced several months ago, but con- 
struction could not be started until the 
formal approval. Completion is sche- 
duled for the early fall, with the com- 
pany’s own crews doing the work. 
The line will consist of 58.8 miles of 
16-in. pipe and the job will cost ap- 
proximately $2,800,000. The flow 
through the line from the Carbon field 
will be used to provide supplemental 
supply for peak day requirements in 
the city of Calgary next winter. 


MOLE 


Pipeline 
Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 
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LANE WELLS 
NEUTRON 
= CONVERSION 


ze CHARTS 





tt 4 


FOR EASTER, ‘suUR 


Just consider the advantages of being able to convert 
incompatible open-hole log data to accurate, com- 
mon units for equation and comparison. That's the 
problem attacked by Lane-Wells technicians, and 
the new Neutron Curve Conversion Charts are the 
result. With them, you can: 
1. Convert the neutron response of any well to 

another well condition. 

Convert several different neutron curves to a 

common basis for direct comparison. 

Convert dissimilar neutron-response calibra- 

tions to comparable units. 





Intensity in Enviro 


4. Establish a comparative measure of porosity 
(Well Strata Index) that is independent of the 
type of instrument or bore hole condition 


Along with other advantages, this ready conversion 
of hybrid data to comparable units is an aid to 
Quantitative Interpretation—Lane-Wells’ method of 
radioactivity log analysis that tells you “how much” 
as well as “where.” Because they are based on sharp, 
repeatable neutron curves, QI analyses have proved 
accurate within commercially useful limits in many 
thousands of locations 


Wherever you operate, the new Conversion Charts can simplify your 
job of log analysis. Ask your Lane- Wells man for complete details 








EARTHBOUND 


HALLIBURTON 





While man’s ingenuity is expanded into space itself, the 
continuity of civilization will come from unlocking energy 


making materials deep within the earth’s vaults 


Halliburton will continue to stand as a working partner 
in the recovery of these vital force-materials helping to tap 
subsurface reservoirs for the energy of oil and gas necessary 


to the needs of man on earth... and beyond 


OIL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 


